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(54)TitIe: NOVEL REMEDIES FOR INFECTIOUS DISEASES 



(57) Abstract 

Novel compounds having three substituents in the cyclic partial structure thereof, such as a pyrrolidine or a benzene ring, for example, 
homophenylalanyl-trans-4-((S)-3-amino-2-hydroxypropionylamino)proline 5-indanylamide and N-(3-phenylpropyl)-3-((S)-2-hydroxy-3- 
aminopropionylamino)-5-(D-homophenylalanylamino)-benzamide. These compounds act on pathogenic microorganisms which have 
acquired tolerance to the existing antimicrobials and elevate the sensitivity to the antimicrobials, thus making them nontolerant. When used 
together with the antimicrobials, these compounds can efficaciously establish the prevention and/or treatment of microbial infectious 
diseases. 
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y-L- 7n'J> 2-t7f/l/7; H\ * 7 x — ;UT 7 — ;l/-trans-4- T=y- 
L- 7°d<J > 2-t7f;l/7; H\ L-**7xi;l/7 7i^-cis-4- /'Jy^7; 
y-L- 7°n'J > 2-t7f;i/7; H\ 1 7 x ^^7 7 - ^-cis-4-(L-7 7 - ^ 
T ^ y)-L-7°D>J > 2-7^7^;l^T^ F\ L-*^-7 x-^77^ yl/-trans-4- 7 >-| J 
■>;b7 ; y-L- 7o ij > 2-^7f ^7; H\ L-* * 7 x — ;l/T 5 — ;l/-trans-4 
-(L- 7 7-^7;;H-7"o>J> 2-t7f^7; F\ L-^t7x-^7 7-;L' 
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-4-[(SH-7;7-3- 7x-;l//nt>7;y]-L-^P'J> 5^>^-^7; K\ 
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(1- t°^7 f-;P)-4-(L- 7i-;l/7 7-^7;y)-N-(2,2- •^7x-;l'Xf 
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7-N-(2,2- -77x-;l/xfW t°D U (2S,4S)-2-T i 7 y ^;P-4-(L-7 i 

-jV7 7X^7;y)-N-(3- 7xx;^nt"tx^) t°nU^>. (2S, 4S)-2-T i 
y y f ;h4-(L-7 x x^7 7 x^7 ; 7 )+(3, 3- *J 7 x — — t°n 

'Jv?>, (2S,4S)-2-7; y/f/M-(L-7x-jl,77-^7; y) + (2- t7FY 
;U) t°n'J^>. (2S, 4S) -2- 7 ; y ^ f ^-4- (L- ^ € 7 x - ;l/7 7 - ;l/ 7 ; 7 )- 
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-4-(L-*^7 ix;k77X^7 ~ J )-N-( 7 xX.;l/7°o t°;l/T 5 J JjjUtf-jl) 
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i-^7 7X^7;y)-N-( OV"[d] f7 , /-M- 77 tfnllv 5 ^ 
(2S, 4S)-2-7 i 7 ^ f-^-4-CL-* t 7 x - ^7 7 - ;l,7 ; / )-N-(6- y h^->~2 
- -7- 1 Y -i Jl} t°n'jy>, (2S, 4S)-2-T ^ J J ^;U-4-(L-*^7 ^-jVT^-JV 
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^ A -vm. £ ft S 6 MSST *. S te-k^ iLTii, ^Jx. «\ N- 
(2,2- ^7x-;l/if;l/)-3-^ , J'>^7;;-5-(L-7x-;l'77-;l'7;/) O 
X'7 ; F\ 3,5- t£x(L- 7x^7 7-^7 ; 7)-N-(2, 2- ^7x-^xf;l/) 

OXT5 F\ 3-7 ; 7 -5-(L-7 x - ^7 7 - il-7 ; 7 )-N-(2, 2- ^7x-;bx 
OX7; F\ N-(2,2- i?7i-^if-;P)-3-(3- 7; yT'ph't-^; 
y)-5-(L- 7x^;b77-^7;y) OXTi F\ N-(3- 7x-^7nt°^)- 
3-^ 'J '>^7 ; ; -5-(L-7 x - ^7 7 - ;l/7 ; 7 ) <>X'7; F\ 3,5-t*X(L- 
7 i^;b77- ;b7 = 7 ).-N-(3- 7x-*7 , D t» ^>X7; F\ 3~T i J ~b 
-(L-7x-;l/7 7-;l/7;;)-N-(3- 7 x - ;l/ :7° n t° ^>X7; F\ N-(3- 
7x-;l/7°nb»-3-(3- 7;y7°nt°t-^7;y)-5-(L- 7x^75-il/7 
= y) <>X7; F\ N-(3- 7i-;P7ob 0 W-3-^"'Jyik7;y-HL-*t7x 
-;b7 7-^7 5 J ) OXT 5 h\ 3, 5- t"X(L- x-;l/77 — ;ut = y ) 

-N-(3- 7x-;l/7 s Db» OXT~ F\ 3-7;y-5-(L-* ; &7x-^7 7^ 
7;7)-N-(3- 7x-^7 , nk°^) ^>x'T= F\ N-(3- 7 x-^7°d b°;b)-3- 
(3- 7 I J -fa \£*-)l7 I y )-5-(L- *^7x-^77-^7 $ J ) ^>X'7; 
F\ N-(2, 2- ^7x-;l/xfjbH-7 ,| Jy^7;y-2-(L-7x-^77-^7;y) 

^>X7; F\ N-(3- 7x-^yDt>H-7' i J'>^7;y-5-(D-t^7xx;b 
77-^7;y) OX'7; F\ N-(3- 7 x -;F-7°n t?;l/)-3-((S)-2- >W Ko + 

«>-3- 7 ; y :/n \£-t—)V7 i y )-5-(D- x-ji/77-;P7 s y ) OXT 
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2, 4-l:'X(L- 7x^7 7^il/7;;)+(2, 2- 7 a. ^;l/xf;l/) OX'T 
^ K> (S)-l-(L- *=e-7 AO-4-C2- -f-yf-j^/ f-;U)-2-(3- 7;// 

a t°;U) t°^v>>. (S)-l-(L- *t7x-^77-)b)-4-(3- 7x^7°nh» 
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^;H-(3-7;y7°nt°^) tX7v?^ (S)-l-* * 7 x -^7 5 — ;U-4-(2-^- 7 
hf;l/)-2-(3- T^y^nt°;l/) t°^^v J > N (S)-l-* : 67ii;l/7 7-;H-((2 
- t7f;l/) / f^7;y*i^'-^)-2-(3- 7;;7nh» t°^^^>. (S) 
'>;l/-l-(D-sh*7 x— ;l/T5 — ;l/)-2-7 x^^;ut°^5 (S)-4-(3- 
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■^a*S^rsci:**oIt6'CftSo ^^©E^ii. Sift. f/LM£*K:{#/B£ 

ft s emu © ^#m« t>"&#$ Pel ic is b t intuits * m«i -r 

ft If ck^o 
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iWJttii^nfcT; ystRtf*©^**©? ^nt>©M Bessie 

^fi^iJ^fe^Tfgffl LT^SBSM©^*fiJ^T©ifc <9 T'^S ; THF : -f 1 7 t 
Kd77> ; DMF : N,N-^yf^*^A7 5 K ; HOBt : WW Fo + y<>7" h U 
7 7*-^ ; WSCD- HC1 : 1-xf ;l/-3-(3-^^f ^7 ~ 7 7°n fc°;U) 77;P*'-;M = K 

mmm. o^mtk* ^^v^ i n ■, v/v : ; ih-nmr : t°u h >«m* 

Rl ; CDClg :f^an *;UA ; CDgOD : M/- ^ / ; DgO : MtK ; DMSO-dg : fi 
v> y ^;l/X •> K ; s : i/>y"b'-y h (singlet ) ; d : ^7'1/-? h (doublet 

) ; dd : ^y'JU^y'U y h (double doublet) ;t : h D 7° U -y h (triplet ) ; 
q : J] jUt- y h (quartet ) ; m : 7;bf7°U7 1 (multiplet ) ; br : 7*o — K 

(broad ) ; J : ii y 7° U >7*7£lc£ (coupling constant ) ; Hz : -%;l/ x y (Herz) ; 
FAB-MS : MMJM'f WKM^flfo 

[^M^iJl] y — JUT ^ — JV-cis-A- 7 ; 7 7°D 'J > 2-t7f^7; F 

(A) N-tert- 7' h + -> # A'*^ A 7 x -^7 5 — ;l/-trans-4- Fn + ->7°n'J 

trans-4-^-T F'd + ->T°d'J> 2-t7f;l/7; K(240mg.O. 936mmol) . N-tert 
- 7~> + ->77^^-;b7 i-;UT7-X248mg.O. 936mmol) Zri&ltJ f- P XlOml) 

K*£fl¥U ?J<?£T^ V7°D^;Hf;l'7 ~ >(0. 36ml) N N, N- t*X-(2-t * V 
-3- it-jlj *X7^ >I^diJ K(263mg) ifii:t3. 5 Bfltg 

^*L/c 0 i»->'J*7 i, ^7nTF7"77^- (^npt^A-^y-;K 
100: K v/v) TfjfSSiU |fe7t^7rXilt (500mg . ^#/c 0 
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^-NMRCCDClg-CDgOD, 1 : 1, v v) 6 : 1. 40(9H, s), 2. 28C2H, m>, 2. 89C1H, dd, J=13. 7, 7. 
8Hz), 3. 10C1H, dd, J=13. 7, 6. 4Hz), 3. 52C1H, dd, J=10. 7, 4. 4Hz), 3. 78C1H, d, J=10. 7Hz), 
4. 62(1H, m), 4. 78C1H, t, J=7. 8Hz), 7. 20(6H, m), 7. 42(2H, m), 7. 57C1H, m), 7. 80C2H, m), 
8. 25C1H, d, J=2. 0Hz). 
FAB-MS ; ra/z : 504 (MH + ). 



(B) N-tert- 7* b + -> # — ^7 * — ;UT 5 — ;U-trans-4-(p- h /I/.x >x;l/* — 

(A) T# £ to /c N-tert- 7* h 4- -> # ;U7 x .=.;l/T 5 — 7U-trans-4- K 
D + y7°n'J > 2-t7f ;U7; K (310mg „ 0. 616mmol ) %i&4tS f- P > (4ml 

) KiS#U t°'J >>> (4ml ) „ ^ftp- h;loc>x;i/*— ;u (123mg ) £-7JP^U 
5 I^Hl*#^L/=o t£>fbp- h;l^x>x;^^/l/ (60mg) £i!iP U 1 6 BfPal 

mj^L/c^. ££{c4-( yyWW) h°'J^> (75mg) . j^ftp- h ;U >x;U 

(i20m g ) ^p^u 3 L/c 0 m8#L*wmx.f-)v-\ mfemk&m 

v ^* ->7A T^MK «J«£*flEffl* L fco '>'J*WD7|> 7* 5 

7^f- Tffi^L. ife7t;l/7 7XilTiM^i (313mg . 

77% ) ^Hfco 

^H-NMR(CDClg-CDgOD) : n - 7 v - © a6fl?#f T # f„ 

(C) N-tert- 7* h + y^;^-^7x-;l/7 5-;b-cis-4- T f J K7n U >2-^* 7 
=f-)VT I K 

(B) Ti#^ti/c N-tert- 7 h + # ;l/7 x — ;UT ^ — ;l/-trans-4-(p- h ;U 
•x.>X;l/*x.;l/2r+->) 7°o «J > 2-t7f;V7; K (150mg . 0. 228mmol ) £DMF 

(5ml ) -7k (0.5ml ) Ki&jBU T SMfc* V U 7 A (22mg) 80°CT7 

»«3E*«EE9*L. ife7t^7rXtU»i (125mg . ^MfltJ) 
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^-NMRCCDClg-CDgOD) : o - 9 v - <D tz &Mtfr T £ f 0 " 

(D) N-tert- 7* h * "> # ;U7 x — 5 —Jl-cis-4- 7;7^n'J>2-t7 
f ^7 ^ K 

(C) Tl#^ti/cN-tert- 7' h * ^ ii ;l/7 x .=. ;UT 5 — ;l/-cis-4- T-^KT 5 
o'J> 2-t7f^7; K (120mg ) % t 9 J - (10ml) l^iL, 10% 
7A^|S (60mg) 7K«#ffl^T (1 fUE) . B#p B ^f£Ji u/c 0 MIS 

*y 95:5. v/v ) Tfitgl U iffe7t;l/7 7 xiLtgiM 
(93mg) ^#fco 

(E) 7 x— ;UT-5— ;l/-cis-4- T 5 7 7° a 'J >2-t7f ;P7 5 K 

(D) X'U^titz N-tert- 7" h v # ;u 7 * — ;UT 5 — ;U-cis-4- T I J 7° 
n'J> 2-t7f^7; K (93mg) * 4 j&^SBfoRiSiK - V * + if > (3ml ) tktW 

jRU fife^iltSM^i (88mg.82%) LT|#/; 0 
^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5 :2. 21 (1H, d, J=14. 7Hz), 2. 68C1H, m), 3. 35(3H, m), 
4. 00C1H, m), 4. 15C1H, dd, J=ll. 7, 5. 8Hz), 4. 38C1H, mt, 3=7. 5Hz). 4. 90C1H, m), 7. 27(2H, 
m), 7. 33(3H, ra), 7. 48(2H, m), 7. 63C1H, m), 7. 85C3H, m), 8. 29C1H, s). 
FAB-MS ;m/z: 403 (MH + ). 

CHM^iJ2] 7 x— ;U-trans-4- 7 ; 7 7°d 'J >2-^7f ;l/7 ; K 

(A) N-tert- 7' h + -> # ^7 x — )VT 7 — ;i/-cis-4- MKD + ->7 , n'J> 
l-± 7f;i/7 5 K 

IIJfe^Jl(A)T#^n^N-tert- 7 h + -> # Jltf— Jl 7 x ^.;l/T =y — ;U-trans-4 
- Fo + ^/nU > 2-t7f^7; K (150mg ) £THF (3ml ) CgiL, 
h'j7i-;^X7^ > (94mg) „ &tf#|ft (0.012ml ) ^j&HAfcgU v?xf;l/7 
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(0.056ml ) ZmbTM*-^ M^KX20mmMWLtz o hU 
7x-;HX7^> (94mg) > #gfc (0.012ml ) „ ^xf;k77'-^)^>->l/- 

h (0.056ml ) £itJnU is <b K 6 mfflMW U/c 0 *jft*«BEe*LA:^ 
4i/>J*y;^D7h/77-f - (?nn*;l/A) „ -> U ii ¥ JlWM $ o 

7^77^ - n o*;l/A-> * y -7K 98:2. v/v ) TftM U £ftfeT^7l/ 
7r7 (150mg > 94.9% ) :®9^ (135mg „ 0. 254mmol ) 

(5ml ) (r^^Ls tf'J7A^ h*V-( K (4mg ) ^tK^TAD^.. ^Z&{CT30 

^55«^l/c 0 (o.imi ) *tox-tz^ mm^m&^L, iw^sixf 

y *y;u^@^ a v h/ 7 7 -r - (^+t>-ftixf;K 2:3 > v/v ) Tlf^U 
ifei^ittiM^i (115mg „ 89.9% ) 
^H-NMR(CDClg-CDgOD) ; o - 9 v - © *6M/f "C £ f Q 

(B) N-tert- ~? h ^ v 77 71/^-^71/ "7 x —71/ 7 7 — 7l/-cis-4-(p- h 71/ :r. y x 71/^ — 71/ 
;t+->) 7o'J> 2-i-7fiH; K 

(A) Ti#^n/-c N-tert- 7* h + -> 77 7l/#' — ;l/77 x —JIT v — 7l/-cis-4- Ka 
+ ->/n'J> 2-^77^7b7~ K (80mg) &mtSJ-l<> (3ml ) K*gfi?U 4- 
( V/*f-)VTl J) (70mg) „ m^Cv- hJV^>XJ)s*-Jl (89mg) £#D/U 
4 B#P B 1JfjM$L/c 0 ig>ft P - h;Ui>x;u^-;u (90mg) £it/j[JU £ ^16B#P^jfl^ 

l^o m^iiif^-i ^^Tk^i-^BEL. mmmzmamwiykm-t- 
hy-7A7K^. ^ip^tkt^, ii7n->7ATm ^^me^ 

*U ife7^^7 7 XiLTgM^i (105mg , t£MW) £t#/c 0 

(C) N-tert- 77"' h^ri/77 71/^ — 7P77 x— 71/T^— ;l^-trans-4- F'7°oiJ >2- 
^77^7UT i K 

(B) T#^tlfc N-tert- 7 h 4- -> 77 71/ 71/ 77 x —)VT =7 — 7U-cis-4-(p- h 71/ 
yxjl*-)Ujr*is) -fn*) >2-t7f^7; K (105mg ) £DMF (4ml ) -7jc (0. 
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5ml ) TvMt^MJ^A (17mg) 80°C^C5 flff»l/;o 

^*^^if>-B^K^f-^ (1:1 . v/v ) -7KK#@SU W«SJi£*-eifc*fK M 

U ^'/Hfji^ nv h^ ^7 ^ - (^+t>-ftixf;K 2:1 , v/v ) T'fjfM U 
|fe7t^7rXiltgIM* (65mg. 81.3% ) £?#7t 0 

(D) 7x-;V7 7-;Mrans-4- 7 ; y 7°o U >2-t7f iH ; K 

(C) Tl# £>tl/c N-tert- 7' h 4- > # 71/*:=. 7U:7 x — JUT 5 — ;l/-trans~4- T i? K 
7°oiJ> 2- t7f;l/7; K (65mg) £^y-7l/ (3ml ) (C/g^U 10% 

m^Ltz^ mOMaiCi?**?'*' (6ml ) (1ml ) ^/Mx.. 

mmik&tis (55mg. 95% ) ^r.m.mm.tLxntzo 

^H-NMR(CDClg-CDgOD, 1 : 1, v/v) 6 :2. 50(2H, m), 3. 20(3H, m), 3. 97(2H, m), 4. 48(1H, 
t, J=7. 3Hz), 4. 99(1H, m), 7. 30(5H, m), 7. 45(2H, m), 7. 82(3H, m), 8. 27(1H, s). 
FAB-MS;m/z:403(MH + ). 

[HWJ3] t^7x-^7 7-^-cis-4- 7;/7°DiJ>2-t7f^7; K 
N-tert- y" b ^r^tiJU^ — J\s*^7 x— ^7 5- > <t trans-4-'W Kn + y7°D 
U> 2-7-7f^7; K^t>HM#tJl iTOCTa&K J; 0— L« 0 
^-NMIKCDClg-CDgOD, 1:1, v/v) 5 :2. 18C2H, m), 2. 26C1H, m), 2. 78C3H, m), 3. 88(1H, 
m), 4. 12(1H, m), 4. 23(1H, dd, J=ll. 5, 5. 8Hz), 4. 3K1H, t, J=6. 2Hz), 4. 92(1H, dd, J=9. 
2, 3. 3Hz), 7. 27(5H, m), 7. 45(2H, m), 7. 40(1H, m), 7. 80(3H, m), 8. 26(1H, d, J=l. 7Hz). 
FAB-MS;m/z:417(MH + ). 

[H»|J4] x— ^7 7- ;U-trans-4- 7 ; / 7°n 'J >2-t7f ^7 ; K 

N-tert- 7" h^vTWl^ — 71/** 7 i-^75- >£trans-4-'W Fn + ->7n 
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U y 2-1-7 i-)VT l VfribmMMl £ l^l 1§0yj *9 N-tert- ^h*^*;^ 
— jlTt^y x— ;H7- ;l/-trans-4- >W Kn + y^n 'J >2-7"7f ^7 ; K£~& 
J&L/c 0 Jfc^TN ^M^J2 <t^$l iTHfc, 
^-NMRCCDClg-CDgOD, 1:1, v/v) (5:2. 20(2H,m), 2. 53(2H,m), 2. 82(2H,m), 3. 97 (2H,, 
m), 4. 17C1H, m), 4. 36C1H, t, J=6. 1Hz), 4. 98(1H, dd, J=8. 0, 6. 5Hz), 7. 22C1H, m), 7. 31 
(4H, m), 7. 42(2H, m), 7. 58(1H, dd, J=8. 8, 2. 0Hz), 7. 79C3H, m), 8. 22(1H, m). 
FAB-MS ;m/z: 417 (MH + ). 

Mfi#iJ5] * 1 7 x 7 i;Kis-4-( / 'J y ; y ) U > 2-^7 

f;U7 5 K 

(A) N-tert- 7* h ^ ■> * ^iK-;!/** 7 x - ;l/7 7 ^.^-cis-4-(^ "J •> /1/7 ; 7 ) 
7°u y 7 2- ^7t^T ^ K 

mfefJ3 ©^JSK^fBtf^ N-tert- 7* h 4=- 7J Jltf— * 7 —JVT v — ;U-cis 
-4- T S 7 7°n U 7 2-t7f^7 5 K (55mg. 0. 106mmol ) &tfN-tert- 7* h * 
•/*W-;^'J-» (20mg. 0. lUmmol ) £DMF (1.5ml ) K$gfl$U HOBt (14mg 

) - N h'Jxf^7; 7 (0.03ral) N &tfWSCD« HC1 (25mg) ^^TiDx.. ^ 
fi(rx4 B£R38l#L;fco 1 U 111 

b U 7 A7K^^ J*C*Cifei§K ii^^^^AT-m |g«lJ 

^ - (7 nD*M-y 7 7- ;k 97:3. v/v ) TfjlSSt U 1^7*^7 7 7tL 
Tllft^t) (59mg, 83% ) £t#/c 0 

(B) *^7x-^7 7-;l'-cis-4-(^ l J y/l/7 ; 7) 7°n 'J > 2-t7f^7; K 
(A) T#£ti/c N-tert- 7 h -7 77 ;U*^e 7 x — ;1/T 5 — ;I/-cis-4-(7" U 

■>il/7;y) 7°n')> 2-t7f^7; K (59mg) -7 * * V y (3ml ) RtfMiM. 

m (o.75mi) muktb mmmwLtio mm^u&^Ltzm, mmnK 

-7i^;^--r A^flnx.. lifaj B B H^Itx ft** Life „ "7*-*-tr > -tK^ *>mM&& 
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*u fiM^ibTSM^i (50m g . izmm imto *h-nmr 

(CDC1 3 -CD 3 0D, 1 : 1, v/v) 5 :2. 05(1H, m), 2. 20(2H, m), 2. 74C1H, m), 2. 81 (2H, m), 3. 52 
(1H, m), 3. 63(2H, s), 4. 08QH, dd, J=10. 0, 6. 8Hz), 4. 27(1H, t, J=5. 2Hz), 4. 58C1H, m), 
4. 76C1H, t, J=7. 8Hz), 7. 30(5H, m), 7. 43(2H, m), 7. 58C1H, m), 7. 78C3H, m), 8. 24(1H, d, 
J = l. 8Hz). 

FAB-MS ;m/z: 474 (MH + ). 



[^IWJ6] t^7 ;U-cis-4-(T^— 5 y ) 7°o U > 2-^7 

fJV7 5 K 

H«|J5 irimt©^"^}! =b N-tert- 7'l> + y^ibt:-Wt7x-;l'77- 
;U-cis-4- 7;/^D'J> 2-t u 7t c ;1'7' ~ K&tfN-tert- 7 h * : s ii )V^ — )VT 

^-NMRCCDClg-CDgOD, 1:1, v/v) 5 : 1. 47(3H, d, J=7. 1Hz), 2. 06C1H, m), 2. 20C2H, m), 
2. 75C1H, m), 2. 83C2H, m), 3. 45C1H, dd, J=10. 2, 7. 0Hz), 4. 00QH, dd, J=10. 2, 3. 7Hz), 
4. 3K1H, t, J=5. 8Hz), 4. 57C1H, m), 4. 77C1H, m), 7. 22(1H, m), 7. 3K4H, m), 7. 41 (1H, m), 
7. 450H, m), 7. 60C1H, dd, J=8. 8, 2. 2Hz), 7. 80(3H, m), 8. 24(1H, d, J=2. 0Hz). 
FAB-MS ;m/z: 489 (MH + ). 



KWJ7] *^7 ;l/T5 — ;l^trans-4-(?' U v;l/T 5 7 ) 7°d'J > 2- 

^WJ5 tmW^'^lZ X i) N ^&#iJ4 Tl#£>tl7cN-tert- 7* h + v 77 jUtf-Jl 
*^7 X ^;l/T^— ;L/-trans-4- 7 ; 7 7°o 'J > 2-t u 7^;U7 5 K&C/N-tert 
- 7 h^v/77^^-^^U -> >^t>~f£f?±£i: Itllto 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 :2. 19(2H, m), 2. 33(1H, m), 2. 46(1H, m), 2. 82(2H, 
t, J=8. 0Hz), 3. 75C2H, s), 3- 70-3. 90(2H, m), 4. 34C1H, brs), 4. 62(1H, brs), 7. 20-7. 30 
(5H, m), 7. 40C2H, m), 7. 58(1H, d, J=8. 6Hz), 7. 72(1H, d, J=8. 0Hz), 7. 78(2H, m), 8. 21 (1H, 
brs). 

FAB-MS ;m/z: 474 (MH + ). 
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[^SJfc$|8] **7x-;b7 7-;Mrans-4-(7 7-;V7; 7) /o'J > 2- 

^MW\7 £l^©yj&C J; *K N-tert- 7" h + y*;^'-^*^ 7 
;l^-trans-4- T i 77°n U > 2-t7f/b7; K2fc tfN-tert- 7* h +• -> * ;P 
77->^b~StSt lT#fco 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) <5 : 1. 57(3H, d, J=7. 0Hz), 2. 22(2H, m), 2. 37C1H, m), 
2. 48C1H, m), 2. 87C2H, t, J =8. 2Hz), 3. 85(2H, ra), 4. 15C1H. m), 4. 38C1H, t, J=5. 6Hz), 4. 
62C1H, brs), 7. 25C1H, m), 7. 34C4H, m), 7. 43(2H, m), 7. 62C1H, dd, J=8. 8, 1. 9Hz), 7. 77 
(1H, d, J=8. 0Hz), 7. 82(2H, m), 8. 24C1H, brs). 
FAB-MS ;ra/z: 488 (MH + ). 

[HJfi#iJ9] 7 x - ;l/7 7 - ;l/-trans-4- 7 ; > 7°n «J > 5— f >^' — ;UT 

S K 

(A) N-tert- 7* h *> # ;l/?JC— ;U-trans-4- >W Kn + ->7D'J > 5—1' l/f^fr 
T I K 

N-tert- 7 h^~>77;U^— ^-trans-4- >W Kd + ->7'o i J > (4. 89g s 21. lmmol 
) S[f'5-7;;-f >^> (3. 0g> 22. 5mmol) &i&4k*?-]s> (200ml ) Kfeffl 
U HOBt (2. 9g) > h 'JxW; > (3ml ) . WWSCD- HC1 (4. 6g) £ 7 J<?£T 

95:5. v/v ) Tftti U ife7t^7 7 7iUgM^ (7. 06g , 

97%) 

1 H-NMR(CDC1 3 -CD 3 0D, 1 : 1, v/v) <5 : 1. 38, 1. 47(total 9H, each s), 2. 08(3H, m), 2. 27 
(1H, m), 2. 87(4H, m), 3. 50C1H, m), 3. 62C1H, dd, J=ll. 4, 4. 0Hz), 4. 43(2H, m), 7. 14C1H, 
m),7. 26C1H, m), 7. 46C1H, brs). 
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(B) N-tert- 7 Y * i/ 1) JV#— ;l/-cis-4-(p- h 71/ .x > X7U*-=- Jl>**- ->) 7°p U > 

(A) T'#'itl/c N-tert- 7* h + -> # — 7l/-trans-4- /N -f Ko+y^n'J >5 

K (3. Og, 8. 66mmol) £THF (50ml) KjgjBU 2R#T\ h 'J 7 
*-;l/*x:7 4 > (2. 73g . 1.2 ^J^mW) . (0.4ml „ 1.2 . 

xf-^jy^^^t^^l/- h (1.64ml. 1.2 *7l>i3S) £JK#dJD;i. iz&m. 
CU'loo, 7 B#IM$L*: 0 h'j7x-;^X7^> (l.lg) . gWt (0.166ml 
) „ v?xW/i?*;l"K+->U-h (0.683ml ) S-ilfltJ U 14^KfflEi^L^, 

U >~±t^/ 5 1 - U >-THr h 95:5, v/v ) Tlf$!{ U asfetotttt (4. 37g ) & 
t#/c 0 Ctl^THF (50ml) Kig«?U 7K&T1 ffi&N&tkl- b U 7 AtK»« (20ml) 
^iSTU:^ l^^(CT30^r B imftt/c o SlK**ftHftx^^-3!KC^BeL, 

$SfetatfctJ (3. 80g ) £#/c 0 :^M>f U> (50ml ) id 

*§#U 7j<^T4-( ^yf^Tsy) t°U-^> (3. Og) > m.itv-Y)\<3-y*)\<*- 
7U (3.3g) £iQx.. g2&ICT24B$R3«#L*:o igltt£«EE@* U «®4**ftBli 

7t^7rXiltIM^i (3. 87g , 87% ) £#/c 0 

^-NMRCCDClg-CDgOD, l : l, v/v) 8 : l. 40(9H, m), 2. 09C2H, m), 2. 21 (1H, m), 2. 40(3H, 
s), 2. 88(4H, m), 3- 69C2H, m), 4. 32C1H, m), 5. 16C1H, brs). 7. 15(2H, m), 7. 30(2H, d, J= 
7. 3Hz), 7. 36QH, s), 7. 72(2H, d, J=8. 3Hz). 

(C) N-tert- 7* h + J^t-^y i— 71/T^ — 7l/-cis-4-(p- h;l/i>x;P* 
^;U^-^v) 7°n'J> 5-^>y-^7; K 

(B) Tl#£tl/c N-tert- 7' h 4-->#7l/*J?.=. 7l/-cis-4-(p- h 7UJ. >x;l"f> — 7U;f^ 
<» 7°n'J> 5-^f>^7; K (1.85g „ 3. 70mmol) f- U > (20ml) 
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K2gf?U MTh'J7;l/tDft« (10ml) £#Px., ii&ICT3.5 B3MH»#Lrt:o 

v -> ^ a -cs&tg. 4e«fc»j*a*^^ u /Co nmm&i&itji ? 

Vy (50ml) fC^^^. N-tert- 7'F + -/*^-;^t7i^;l/77-> (1. 
0g) „ HOBt (500mg ) s h U xf;l/7 5 > (1.54ml) ^jDx.. tK^TWSCD- HC1 

(780m g ) ^TLtzo m&^imnnwfe. mm^m&^L, mmzmm*- 

tz 0 > "J 77 y;U?7 7 A ? o h 7 4 - (.? on *;UA~ ? n n 

A-T-ir h 9:Kv/v ) Tif^U. ife7*^7 7 Xi ITIIM (2. 09g 
.85%) ^|/:„ 

1 H-NMR(CDClg-CD 3 OD, 1:1, v/v) 8 : o v-©fc "To 

(D) *€7x-^7 7-^-trans-4- 7 ; / / o 'J >5-0^'-il/7 • K 

(C) T?#£> ft N-tert- 7* h + ->*^^-;l/*€ 7 x-;P77-^-cis-4-(p- 

^-NMRCCDClg-CDgOD, 1:1, v/v) 5 :2. 05C2H, m), 2. 18C2H, m), 2. 48(2H, m), 2. 82(6H, 
m), 3. 87C1H, dd, J=ll. 4, 4. 2Hz), 3. 98C1H, dd, J=U. 4, 6. 2Hz), 4. 23 0H, m), 4. 35C1H, 
t, J=5. 5Hz), 7. 10-7. 50(8H, m). 
FAB-MS ;m/z: 407 (MH + ). 

[^IJfiflllO] ^t7x-^77-;l/-cis-4- 7 ; ; 7°n y > 5-^ >^-;l/7 ; 
K 



(A) N-tert- 7* h +■ ■> ;t-trans-4-(p- h ;l^x — -» 7d'J 
> 5--f > ^ x;V7 = K 
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^M#iJ9(A)Tl#£ti/cN-tert- 7* h * v 77 ;l/-trans-4- >W Fa + y^o 

<J > 5-^f>^T; K (2. 0g,5. 77mmol ) £ig>ffcy f- U > (50ml) iC^U 
7jc?#T4-( -^f;l/7;;) fcfUv*> (1.41g) Stfigtfbp- h;l/^>X7b^-=-;U (1. 
65g ) ^tJDx.. g&KT23l$figjJH$L*: 0 tg>fkp- (825mg ) . 

4- ( i^f^T^ /) t°U-^> (705mg ) U 8 BfHfllJ^L^o 

««EE^5feU ife7€^7 7 7HTiIMi (2.87g .99.3%. ) 

^-NMRCCDClg-CDgOD, 1:1, v/v) (5: n - 7 v - © &ft?f/fT # -f 0 

(B) ^*7x-;l'7 7-;l'-cis-4- 7;yyniJ>5-f>^-A/7; K 

(A) Tl#t>tl/cN-tert- 7' h + > 77 ;l/^^.;b-trans-4-(p- h 7U.X. > xJlsfr — Jl* 
4^7) 7°o l) > 5-^>/-^7; K&^'N-tert- 7" h 4- *> 77 7 x — 

ji>T?->frt>mnm 1 <t pit ©#&£/iH^T LT#t„ 

^-NMRCDgO) S : 1. 93C2H, ra), 2. 12(3H, m), 2. 65C2H, m), 2. 75(5H, m), 3. 97C1H, m), 4. 
04(1H, m), 4. 27C1H, t, J=5. 9Hz), 4. 67(2H, m), 7. 0-7. 30(8H, m). 
FAB-MS ;ra/z: 407 (MH + ). 

[^IWJII] **7x^;l'77 - ;P-traD8-4-( / 'J -> ;l/7 ; / ) 7°n U > 

5- >^-^7 i K 

HJfi#iJ9 ©^/^WeS^, N-tert- 7 b ^ 7 77 ^tf'^-^-trans^- 7;/7n'J> 
5-f>y^;l/T= KWN-tert- 7 h 4- «> 77 ;l/^-7U^ U 7 >fr ^^MMb tm 

^H-NMRCDgO) 6 : 1. 93(2H, 111), 2. 14(2H, in), 2. 25C1H, in), 2. 35(1H, m), 2. 75(6H, ra), 3. 
50QH, m), 3. 72C3H, m), 4. 27(1H, m), 4. 49C1H, m), 4. 65C1H, t, J-7. 3Hz), 7. 24(8H, m). 



C^«J12] D-*^7 x.—jVT'y— 7l/-trans-4-(7"U ->7l/T ^ J ) 7°n U > 5 

45 



WO 98/17625 



PCT/JP97/03812 



-4 y y~)VT I K 

H5£^iJ9(B) -C#t>n/c N-tert- 7* h 4- v # — ;l/-cis-4-(p- h;l/Ji>x;l/*— 
;^^->) 7°n y > 5-^>^-;V7; K&O'D-tert- 7* h * :> ii JU# — y 

#<5>tl/cD-N-tert- 7' h 4- -> f) Jltf— Jl* * 7 x — ;UT 7 — ;U-trans 
-4- 7;7 7°n U > 5—f >y^-/UT $ K&C^N-tert- 7" h + y^^^-^^U -> 

^-NMRCDgO) <5 : 1. 92(2H, quint, J=7. 3Hz), 2. 05-2. 20C3H, m), 2. 20-2. 30C1H, m), 2. 
55-2. 80(6H, m), 3. 08C1H, dd, J=10. 3, 6. 4Hz), 3. 56(1H, d, J=16. 1Hz), 3. 67(1H, d, J=16. 
1Hz), 3. 78C1H, dd, J=10. 3, 6. 3), 4. 20(1H, t, J=5. 9Hz), 4. 33C1H, dd, J=9. 3, 4. 4Hz), 4. 
4K1H, quint, J=6. 8Hz), 6. 80-7. 30(8H, m). 
FAB-MS ; m/ z : 464 (MH + ). 

TzMfrffi (C 26 H 33 N 5 0 3 -2HC1 -1.5H 2 0 t IT) : 




nf%m : C, 55. 42;H, 6. 80;N, 12.43. 
: C, 55. 09 ;H, 6. 82 ;N, 12. 09. 

[^IWJ13] **7 x-;UT^-^-D-trans-4- (7''Jy^7;7) 7°u U > 

^ie*c©^"i*Tl#t>tl^»D-cis-4-^-f Kn + v7°o U >^t>^»J9 t |W)lt© 
^i^(rTN-tert- 7* h + *> # — * 7 x — ;UT 5 — ;H)-trans-4- T I J y° 

o y > 5— r >7' - -^t s K&^j&Lfco 

#£titf:N-tert- 7' h * "> # — 7 x — 5 — ;U-D-trans 

-4- 7; 7 'J > 5-^ 77"^;l/7 i K&tfN-tert- 7* b -> * Jlstf—jU? y > 



^-NMRCDgO) (5 : 1. 93(2H, quint, J=7. 3Hz), 2. 05-2. 20C3H, m), 2. 20-2. 30C1H, m), 2. 
55-2. 80(6H, ra), 3. 08C1H, dd, J=10. 3, 6. 3Hz), 3. 57(1H, d, J=16. 1Hz), 3. 67(1H, d, J=16. 
1Hz), 3. 79C1H, dd, J=10. 3, 6. 8), 4. 15-4. 25C1H, m), 4. 33(1H, dd, J=8. 8, 4. 4Hz), 4. 41 
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(1H, quint, J=6. 8Hz), 6. 80-7. 30C8H, m). 
FAB-MS ;m/z: 464 (MH + ). 
7C^^t/f(C 26 H 3 gN 5 0 3 -2HC1 -2H 2 0 ill): 

fH£IB:C, 54. 54;H, 6. 87;N, 12. 23. 

MiMit:C, 54. 59 ;H, 6. 93 ;N, 11. 99. 



[HM#'J14] *t7x-;b77 - ;l/-trans-4-(f ;^ -> ^7 ; 7 ) >J >5- 
^ yy — )VT I K 

^M^J9 7Ji#t> tl/cN-tert- 7* h 4- -> # )l>-# — * 7 x — ^7 v -^;b-trans 
-4- 7 ; y 7n 'J > 5--T >^"— 71/T ^ K&^N-tert- 7 h 4^ ■> # — ;Hf;U n 

^H-NMRCDgO) (5 : 1. 97C2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 25-2. 40C2H, m), 2. 
65-2. 90C6H, m), 2. 69(3H, s), 3. 40-3. 50(1H, m), 3. 7K1H, dd, J=ll. 2, 5. 4Hz), 3. 79(2H, 
s), 4. 20-4. 30(1H, m), 4. 45-4. 55(1H, m), 4. 65C1H, t, J=7. 8Hz), 7. 10-7. 35(8H, m). FAB 
-MS;m/z:478(MH + ). 

Ttmfrtft (C 27 H 35 N 5 0 3 -2HC1 -1.5H 2 0 t IT) : 
fUMS : C, 56. 15 ;H, 6. 98 ;N, 12. 13. 
»lMll : C, 56. 41 ;H, 7. 09 ;N, 12. 03. 



[HJ&#|J15] *^7 x^.;UT7-^-trans-4-(T-7-;WT I J ) 7° a U >5~-f > 

^#&#|J9 T#^ti/cN-tert- 7' h 4- -> # ;l/-trans-4- 7; /T'n'J >5- 

^ > F—foT I K^y-'N-tert- 7' h + ~> # ;l/tf"jr.;l/7 5-7^ £>^|#S#iJ5 i: ^IH© 

^-NMRCCDClg-CDgOD, 1 : 1, v/v) d : 1. 53C3H, d, J=6. 8Hz), 2. 05(2H, m), 2. 17C2H, ra), 
2. 27C1H, m), 2. 40(1H, m), 2. 83C6H, m), 3. 69C2H, m), 4. 0K1H, m), 4. 34C1H, t, J-5. 9Hz), 
4. 54(1H, m), 4. 75C1H, t, J=6. 8Hz), 7. 12(1H, m), 7. 20C1H, m), 7. 30C5H, m), 7. 45(1H, brs). 
FAB-MS ;m/z: 478 (MH + ). 
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[H»J16] 1 7 x - ^7 7 - ;Hrans-4-(D-7 7 - ;l/7 ; ; ) ~fu <J >5- 

H«|J9 7?*#£>ftfcN-tert- 7" h 7} ;U**^wl/-trans-4- 7 ; 7 7o y >5- 
^ > 7"-^7 ^ K/WD-N-tert- 7' V^r^ii Jltf-JlT 7 - >^ ^MMMb t 

^-NMRCDgO) S : 1. 42(3H, d, J=6. 8Hz), 1. 96C2H, m), 2. 14(2H, m), 2. 30(2H, m), 2. 78(6H, 
m), 3. 38C1H, m), 3. 63C1H, m), 3. 94(1H, m), 4. 2K1H, t, J=5. 9Hz), 4. 5K1H, m), 7. 0-7. 
30(8H, ra). 

FAB-MS ;m/z: 478 (MH + ). 



[^»J17] *^-7 x— ^7 7- ;^-trans-4-(2-T 5 7-2- 7 f-;U7°n ^ 
7; / ) 7n'J > 5— (y?-jUTZF 

^1M#'J9 T#e>ti/cN-tert- 7' h 4- > # — =£ 7 x — 5 — ;b-trans 
-4- 7; ;7d>J > 5— T y?—)]/T \ K2£ tfN-tert- 7* h 4- > 77 71/^-^71/ 7 f- 

^-NMRCDgO) (5 : 1. 53(6H, s), 1. 99(2H, quint, J=7. 8Hz), 2. 15-2. 20(2H, m), 2. 25-2. 
40C2H, m), 2. 65-2. 85(6H, m), 3. 41 (1H, dd, J=10. 7, 4. 4Hz), 3. 67C1H, dd, J=10. 7, 5. 9Hz), 
4. 22(1H, t, J=5. 4Hz), 4. 50-4. 55(1H, m), 4. 68C1H, t, J=7. 3Hz), 7. 10-7. 35(8H, m). FAB 
-MS;m/z:492(MH + ). 

7t;f|t##r (C 2 gH 37 N 5 0 3 -2HCl -1.5H 2 0 ill) : 
ft-^i : C, 56. 85;H, 7. 16;N, 11. 84. 
MWm : C, 56. 80 ;H, 7. 32 ;N, 11. 63. 

[^WJ18] x^^T^-^-trans^-Q-T S 7 v 7 n 7 > d/n° > ^7 

;l^7;y) 7n'J> H>^-^7; F 

^S#'J9 Tl#^tl/cN-tert- 7> 4- v # 7l^^;l/* ^ 7 x — 7bT ^ — ;l/-trans 
-4- 7 ; 7 T^n U > 5--T >7"-7bT ^ K&m-N-tert- 7* h * is ts Jltf- )1>T I 
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tZ 0 

^-NMRCDgO) S : 1. 35-1. 55C4H, m), 1. 98C2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, ra), 2. 
25-2. 35C2H, m), 2. 65-2. 85(6H, m), 3. 38C1H, dd, J=ll. 2, 4. 9Hz), 3. 65C1H, dd, J=ll. 2, 
5. 9Hz), 4. 23C1H, t, J=5. 9Hz), 4. 45-4. 55C1H, m), 4. 65C1H, t, J=7. 8Hz), 7. .10-7. 40C8H, 
m). 

FAB-MS ;m/z: 49 1(M2H + ). 

Jtmfrtir (C 2 gH 35 N 5 0 3 -2HCl -1.5H 2 0 t IT) : 
ftifli : C, 57. 04 ;H, 6. 84; N, 11. 88. 
mmm : C, 57. 06;H, 7. 05;N, 11. 61. 

Mfi#>J19] x— ;l>-trans-4-(-t? D JlT i 7 ) ^diJ>H>^' 

— ;i/T 5 K 

HWJ9 T#t>tl/cN-tert- 7* h + •> * ;P 7 x — ;UT 5 — ;l/-trans 

-4- 7 ; y 7°o U > 5— f — ;UT 5 K&tfN-tert- 7' h + -> ii )l> * — ;H? U > 

^-NMRCDgO) 6 : 1. 96C2H, quint, J=7. 3Hz), 2. 10-2. 20(2H, m), 2. 20-2. 45(2H, m), 2. 
65-2. 85(6H, m), 3. 50C1H, dd, J=ll. 2, 3. 4Hz), 3. 75C1H, dd, J=ll. 2, 5. 9Hz), 3. 86C1H, 
dd, J=12. 5, 5. 7Hz), 3. 89C1H, dd, J=12. 5, 4. 2Hz), 3. 95-4. 00(1H, m), 4. 27C1H, t, J=5. 
4Hz), 4. 45-4. 55C1H, ra), 4. 65(1H, t, J=7. 8Hz), 7. 05-7. 35(8H, m). 
FAB-MS ; m/z : 494 (MH + ). 



: C, 54. 64 ;H, 6. 79 ;N, 11.80. 
mmm. ■ C, 54. 40 ;H, 6. 84; N, 11.42. 

[M&$J20] ^^7 x— ;P7 7- ;l>-trans-4-(D-fe U ;PT 5 7 ) 7°n U >5— f > 

MB#iJ9 T'#t>n^N-tert- 7 1> 4- > * ;L/^K — * 7 x — ;UT 5 — ^-trans 
-4- T 5 7 7°n U > 5--T >7"-^7 5 K&tfD-N-tert- 7 h 4- *> *7^U#— ;H» U 
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^-NMRCDgO) S : 1. 96C2H, quint, 5=7. 3Hz), 2. 10-2. 20C2H, m), 2. 25-2. 40(2H, m), 2. 
65-2. 85(6H, m), 3. 40-3. 50C1H, m), 3. 70C1H, dd, J=ll. 2, 5. 9Hz), 3. 83C1H, dd, J=12. 7, 
5. 4Hz), 3. 88C1H, dd, 5=12. 7, 3. 9Hz), 4. 00C1H, dd, J=5. 4, 3. 9Hz), 4. 25C1H, t, J=5. 4Hz), 
4. 45-4. 55C1H, m), 4. 65(1H, t, 3=7. 8Hz), 7. 05-7. 35(8H, m). 
FAB-MS ;m/z: 494 (MH + ). 

7Ufit##r (C 27 H 35 N 5 0 4 -2HC1 -2H 2 0 tit) : 
ftttH : C, 53. 82 ;H, 6. 86; N, 11. 62. 
»Uffi : C, 54. 13 ;H, 6. 79 ;N, 11.56. 



[HM^J21] ;l/75- 7U-trans-4-(/S- 7Wo77-^7;7) 

^JfiW -C#t>tl/cN-tert- 7* h +■ •> # Jbtf — Jl/fr* 7 x — 7UT ^ — ;l/-trans 
-4- 7 I y 7°n U > 5-f >y^-;UT i K&tfN-tert- 7' h + ->^;^'-;l/- /3- 

• ^tt1*A : ^-NMRCDgO) 5 : 1. 92C2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 
40(2H, m), 2. 60-2. 80C6H, m), 3. 36(1H, brd, J = 10. 7Hz), 3. 6K1H, dd, J = 10. 7, 5. 4Hz), 
4. 10-4. 30(2H, m), 4. 40-4. 50C1H, m), 4. 6K1H, t, 5=7. 8Hz), 4. 65-4. 85C2H, m), 7. 00- 
7. 30(8H, m). 

FAB-MS ; m/z : 496 (MH + ). 

7tm frtJt (C 27 H 34 FN 5 0 3 -2HC1 -2H 2 0 t IT) : 
m-mU : C, 53. 64 ;H, 6. 67 ;N, 11.58. 
mmm : C, 53. 79 ;H, 6. 61;N, 11. 51. 

• ^'I4#B : ^-NMRCDgO) 6 : 1. 92(2H, quint, 5=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 
40C2H, m), 2. 55-2. 80(6H, m), 3. 40-3. 50C1H, m), 3. 71 (1H, dd, J=ll. 2, 5. 9Hz), 4. 10-4. 
30(2H, m), 4. 40-4. 50C1H, m), 4. 61 (1H, t, 5=7. 8Hz), 4. 65-4. 85(2H, ra), 7. 00-7. 30(8H, 
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m). 

FAB-MS; ra/ z: 496 (MH + ). 

Tum^fT (C 27 Hg 4 FN 5 0 3 -2HC1 -2. 5H 2 0 t Lt) : 
fUMI : C, 52. 85;H, 6. 74;N, 11.41. 
mwm : C, 52. 88 ;H, 6. 64 ;N, 11. 37. 



[^WJ22] * * 7 x - Jl'T 7 - ;Mrans-4-((S)-2-7 i / -3- 7x^7U7°nt° 

MMMQ Ti#^n/cN-tert- 7 h 4- > ii 7l/^;P-trans-4- 7 ; 7 7° n 'J >5- 
^>yji;l/T^ K (lOOmg . 0. 197nimol ) Ti^N-tert- 7' h 4- v 77 ;l/*^7l/7 x — 
(59mg) £7;? 7 -71/ (4ml ) i:j§j¥U 7j<#T\ Ifc^ (0.056ml 
) „ y7y7Ktft(59it FU-yA (15mg) £#Dx.. ^ISfCTl. 5 B#PbTO$ L/c 0 

1^7^77^- (? ODtWl/A-^^ 7 -7K 96: 4 , v/v ) Tff$^L. ^ 
fe7t^7 7 7 (141mg ) $#fc„ &t^T\ mm^i?**V> (5ml ) ^^aftig 
m (0.75ml) £AD;i. ^iSKTl.5 Bf^jt^U/Co «£MI£l§f* L /c^. m®VB 
j -jllz-mB U ^if-7l/i--r7U^Jnx.s tlrtiiS^MlX^ Ig^t/Co y 
^-^-^>-7lc^t>?IIMI2^L. Ltll^i (122mg „ 97% ) £H±£ 

Sfcigi: UT#7t 0 

1 H-NMR(D 2 0) S : 1. 9K2H, m), 2. 09(2H, m), 2. 33(2H, t, J=6. 6Hz), 2. 60-3. 10(9H, m), 
3. 47(2H, m), 3. 68(2H, m), 3. 82(1H, m), 4. 18(1H, m), 7. 0-7. 40C13H, m). 
FAB-MS ;m/z: 540 (MH + ). 



Mrffi#iJ23] 7 x — 7UT^-7l/-trans-4-(7 x — 7UT5^-7l/T 5 7) 7n'J 

MMMS T#^n/cN-tert- 7' h + i/ ii 7l/*'.r.;i/-trans-4- T ^ 7 7°o U >5- 
^>^-^7; K&O'N-tert- 7 h -> 77 — 7 x — 71/T 7 — > ^ £>HI&$J5 
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^-NMRCCDClg-CDgOD, 1 : 1, v/v) 5 :2. 06C2H, m), 2. 18C4H, m), 2. 79C2H, t, J=8. 3Hz), 

2. 86(4H, m), 3. 03C1H, dd, J=14. 2, 8. 8Hz), 3. 27C1H, m), 3. 73(1H, dd, J = 10. 7, 3. 4Hz), 

3. 80C1H, dd, J = 10. 7, 5. 4Hz), 4. 17C1H, dd, J=8. 3, 6. 4Hz), 4. 32C1H, t, J=5. 9Hz), 4. 52 
(1H, m), 4. 66C1H. t, J=7. 8Hz), 7. 10-7. 45C13H, m). 

FAB-MS ; m/z : 554 (MH + ). 

[^#6#iJ24] ^ ; 67x-;l'77 - ;b-trans-4-( t ^ - f ^ 7 ; / ) 7°n U >5- 

M6$J9 -C#t>n/cN-tert- 7" h 4- ii /U*'^w!/-trans-4- 7 ; 7 7°n 'J >5- 
>^\n;l/T i K^y-'NCD-tert-r h 4- •> # ;P^^;l/-N(5)-tert- 7* h + ->^;l/^K 

1H-NMR(D20) 5 : 1. 74C2H, m), 1. 94C2H, m), 2. 01 (2H, m), 2. 20C2H, m), 2. 38(2H, m), 2. 
83(6H, m), 3. 03(2H, m), 3. 58(1H, dd, J=10. 7, 3. 4Hz), 3. 84(2H, dd, J = 10. 7, 5. 8Hz), 3. 
99C1H, t, J=6. 8Hz), 4. 35(1H, t, J=5. 9Hz), 4. 58(1H, m), 4. 74C1H, t, J=7. 3Hz), 7. 3K8H, 
m). 

[$I»J25] * ; 6 7x-^7 7-;V-trans-4-(^^^ ;^7; 7) 7°d U >5- 

$I»|J9 T#^ti/cN-tert- 7' h + v 77 ;U^^.;l/-trans-4- 7 ; / 7°n D >5- 
-T>^^.;bT^ K&^'N-tert- 7' h 4- •> ii )l # — )V ? )\/ $ I >^tert- 7*f^xx 

^H-NMR(CDgOD) (5 :2. 06(2H, m), 2. 16C4H, m), 2. 30C1H, m), 2. 42C1H, m), 2. 53(2H, m), 
2. 84(6H, m), 3. 80(2H, m), 4. 0K1H, m), 4. 35C1H, t, J=5. 8Hz), 4. 56C1H, ra), 4. 76C1H, t, 
J=7. 7Hz), 7. 1-7. 5(8H, m). 

[H»J26] *^7 i^.;PT5-^-trans-4-(3-T ; 7 7a b°t-^7 ; 7) 
7°n U > 5- yy^.jUT i K 
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Tif^ti/cN-tert- 7* h + i/ ti A/ sfc ^ y —)VT 7 — ;l/-trans 

-4- T = V 7°o U > >^'-^7 5 K&tfN-tert- 7' V * i/ t> fr^ — fr- J3- 

^-NMRCDgO) d : 1. 98(2H, quint, J=7. 3Hz), 2. 10-2. 20C2H, m), 2. 20-2. 40(2H, m), 2. 
59(2H, t, J=6. 8Hz), 2. 65-2. 85(6H, m), 3. 19(2H, t, J=6. 8Hz), 3. 40-3. 50C1H, m), 3. 69 
(1H, dd, J=ll. 2, 5. 9Hz), 4. 26C1H, t, J=5. 9Hz), 4. 40-4. 50C1H, m), 4. 65C1H, t, J=7. 8Hz), 
7. 10-7. 35C8H, m). 
FAB-MS ;m/z: 478 (MH + ). 

Ttm^fc (C 27 H 35 N 5 Og-2HCl -2H 2 0 Hi) : 
f+HHa : C, 55. 29 ;H, 7. 05 ;N, 11.94. 
*rlUia : C 55. 33 ;H, 7. 10 ;N, 11.82. 



[Hifc#127] ;UT9— ;P-trans-4-((S)-3-T ^ y-2- Fn + y^ 

n tf^-^T = y ) 7°n 'J > 5-^>^-^7; K 

$!#&$J9 T't#t>ti/cN-tert- 7* h + *> * — * "7 x — ;UT 5 — trans 
-4- 7 ; / 7"n 'J > 5-^ >^-;UT ^ KSJ>'(S)-2-^W Kn + ->-3-(N-tert- 

1 H-N1IR(D 2 0) 5 : 1. 94C2H, quint, J=7. 3Hz), 2. 05-2. 15C2H, m), 2. 20-2. 30C1H, m), 2. 
30-2. 45C1H, m), 2. 60-2. 80C6H, m), 3. 04OH, dd, J=13. 2, 8. 3Hz), 3. 28C1H, dd, J=13. 2, 

3. 9Hz), 3. 44C1H, dd, J=ll. 2, 3. 9Hz), 3. 67C1H, dd, J=ll. 2, 5. 9Hz), 4. 20(1H, t, J=5. 9Hz), 

4. 34C1H, dd, J=8. 3, 3. 9Hz), 4. 45-4. 55C1H, m), 4. 65C1H, t, J=7. 8Hz), 7. 05-7. 35(8H, 
m). 

FAB-MS ;m/z: 494 (MH + ). 

7E5t##T (C 27 H 35 N 5 0g-2HCl -2H 2 0 tLT) : 
IhJUl : C, 53. 82;H, 6. 86;N, 11.62. 
mmm : C, 53. 86 ;H, 6. 86;N, 11. 42. 
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[^»J28] J^^y x— JVT'y — ^-trans-4-((R)-3-T 5 7-2- y J\s ^ a y° v h° 
*-)iT I J ) y°v D y 5— < >¥-)\>r l K 

HJffi#'j9 Tt#^4a/cN-tert- 7* h + ■> * i^'^i ;b ^ t 7 x ^ ;b 7 7 - ^-trans 
-4- 7 ; 7 7°d U > y?—)\<T I V (R) -2- y * n-3-(N-tert- 7' b 4=- 

^H-NMRCDgO) d :2. 07C2H, quint, J=7. 3Hz), 2. 20-2. 30C2H, m), 2. 35-2. 60(2H, m), 2. 
75-3. 00(6H, in), 3. 40-3. 70C3H, m), 3. 79C1H, dd, J=10. 7, 5. 9Hz), 4. 33C1H, brs), 4. 60 
-4. 70C1H, m), 4. 75-4. 85C1H, m), 5. 37C1H, dd, J-48. 2, 5. 2Hz), 7. 20-7. 45(8H, m). 
FAB-MS;m, z:496(MH + ). 

Ttmfrffi ( C 27 H 34 FN 5°4 ' 2HC1 • 2H 2° t LT) : 
fUMfi : C, 53. 64;H, 6. 67;N, 11.58. 
mmm : C, 53. 92;H ( 6. 59 ;N, 11.76. 



LHWJ29] ^^7 x-=.;UT7-;l/-trans-4-(4-T ;;7f'J^7;7) 7n'J 
>5-^ >^^;l/T ^ K 

H#S#'J9 T#^tl/cN-tert- 7* b 4- •> 77 Jltf — ^ 7 x .=.;!/ T 5 — ;l/-trans 
-4- 7; 7 7°n U >5— T >y^.;PT ^ FyW4-(N-tert-7 h + y/)^^-^7 5 7) 

^-NMRCDgO) 5 : 1. 87(2H, quint, J=6. 8Hz), 1. 98(2H, quint, J=7. 3Hz), 2. 16C2H, dd, 
J=14. 2, 7. 8Hz), 2. 25-2. 40C4H, m), 2. 65-2. 85C6H, m), 2. 95C2H, t, J=7. 8Hz), 3. 40C1H, 
dd, J=10. 7, 3. 4Hz), 3. 65C1H, dd, J=10. 7, 5. 9Hz), 4. 24C1H, t, J=5. 9Hz), 4. 35-4. 45C1H, 
m), 4. 65(1H, t, J=7. 6Hz), 7. 05-7. 40C8H, m). 
FAB-MS ;m/z: 492 (MH + ). 

TtMfrffi (C 28 H 37 N 5 0 3 -2HC1 -2. 5H 2 0 t It) : 
if-JUg : C, 55- 17 ;H, 7.28;N, 11.49. 
: C, 55. 01 ;H, 7. 18 ;N, 11. 30. 
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IMttMSQ] fr^y x— ^7 7- ;U-trans-4-((S)-4-T 5- ■ J -2- >W Kn + ->7* 
f- U /ny> 5-< >y^.;l/T < K 

^M^iJ9 T-#t>tl/cN-tert- :/ h is ii )U-# — )U* =e 7 x -^;L^T 5 — ;U- trans 
-4- 7 ; y 7°o U > 5-^ >? — JUT I K&tf (S)-2-'W Ko + ->-4-(N-tert- 

^-NMRCDgO) 5 : 1. 80-1. 90C1H, m), 1. 95C2H, quint, J=7. 3Hz), 2. 00-2. 10C1H, m), 2. 
10-2. 20(2H, m), 2. 20-2. 40C2H, m), 2. 70-2. 85(6H, m), 3. 05C2H, t, J=7. 3Hz), 3. 39C1H, 
dd, J=10. 7, 4. 4Hz), 3. 65C1H, dd, J=10. 7, 6. 3Hz), 4. 15-4. 25C2H, m), 4. 40-4. 55(1H, m), 
4. 65C1H, t, J=7. 6Hz), 7. 05-7. 30C8H, m). 
FAB-MS ;m/z: 508 (MH + ). 

TbmfrVr (C 28 H 37 N 5 0 4 -2HC1 -2H 2 0 t Lt) : 
fUMI : C, 54. 53 ;H, 7. 03; N, 11. 36. 
MMfi : C, 54. 48;H, 7. 06;N, 11. 17. 



[^I»|J31] **y i^;UT7-/U-trans-4-(^U WPT ;7) 7°n U >3-+7 
U ;l/T i K 

trans-4-^W Kd + ^T'd >J >&C/3-T ^ 7 4- / U >^t>^M^J9 £|^©yj&c 
iCTN-tert- 7" h 4- ii JUji — )U* 7 x — JUT 5 -=-;l/-trans-4- 7;7^o'J> 

#t>tl/cN-tert- 7 h + y*^^'^. ;U*^"7 x-;l/77- ;l^-trans-4- T I J 7° 
n U > 3-^ V 'J ^7 ; K&O'N-tert- 7" h + -> # ij -> >^ ^Jfc#iJ5 

^H-NMRCDgO) 6 :2. 27C2H, dd, J=14. 7, 7. 8Hz), 2. 40-2. 60C2H, m), 2. 75-2. 90(2H, m), 
3. 60-3. 70(1H, ra), 3. 83C2H, s), 3. 80-3. 90(1H, m), 4. 40(1H, t, J=5. 9Hz), 4. 60-4. 70(111, 
m), 4. 89(1H, t, J=7. 8Hz), 7. 30-7. 45C5H, m), 7. 87C1H, t, J=7. 8Hz), 8. 00C1H, t, J=7. 8Hz), 
8. 14(2H, d, J=8. 3Hz), 8. 94(1H, s), 9. 29(1H, s). 
FAB-MS ;m/z: 475 (MH + ). 
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7LfSt#tJr (C 26 H 30 N 6 O 3 -3HCl -3H 2 0 t IT) 
m-mU : C, 48. 95 ;H, 6. 16 ;N, 13. 17. 
: C, 49. 16 ;H, 6. 23 ;N, 13. 14. 



[^IM#|J32] x.—)\>~7^— ;U-trans-4-((S)-3-T 5 y -2- Ko + y^ 

Dt°t-^7;7) 7D'J> 3-+7 'J^7; F 

^Jffi#iJ3lT#£>;ft;fcN-tert- 7* h •> # A/*K—;l'* 7 x — ^7 5 -=.;U-trans 
-4- 7;7^D'J> 3-*y'J^7; l\Rtf(S)-2-'W K n * *>-3-(N-tert- 7* h 

£ LTllfco 

^-NMRCDgO) S :2. 20-2. 30(2H, m), 2. 45-2. 60(2H, m), 2. 75-2. 95(2H, m), 3. 17C1H, dd, 
J=13. 2, 8. 8Hz), 3. 4K1H, dd, J=13. 2, 3. 9Hz), 3. 60C1H, dd, J=10. 7, 4. 4Hz), 3. 83C1H, 
dd, J=10. 7, 6. 4Hz), 4. 37C1H, t, J=6. 1Hz), 4. 47(1H, dd, J=8. 8, 3. 9Hz), 4. 65(1H, t, J= 
5. 4Hz), 4. 92C1H, t, J=7. 3Hz), 7. 25-7. 45(5H, m), 7. 88C1H, brt, J=7. 8Hz), 8. 02C1H, brt, 
J=7. 8Hz), 8. 15(2H, d, J=8. 8Hz), 8. 97C1H, s), 9. 33C1H, s). 
FAB-MS ;m/z: 505 (MH + ). 

Ttmfrtit (C 27 Hg 2 N 6 0 4 .3HCl -3H 2 0 t LT) : 
ff-JMS : C.48. 55;H, 6. 19 ;N, 12. 58. 
: C, 48. 48 ;H, 6. 34 ;N, 12.42. 



[^»J33] ;UT^ — ;U-trans-4-(2 — T S y x^;l/f-:fr) y°n 'J > 

tert- 7*f;VN-(2- y;L/^7°h^^;P) fcyl^V- h CDDMF ^ (0. 5ml ) £ N 
ifttfeKM^ MJ^A (9. lmg , 0. 23raraol) ©DMF MMM (0.5ml ) K 

- 7* h*'>ijjutf— ji^^y s.—jVT'y— ;u-cis-4-(p- h ;i/x> T.jv^—Ji'ir^i/) 
-fu V >5-^ >^-^7; K (100. 6rag . 0. 15mmol) ©DMF (1ml ) ^tJP^/c 0 
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;K 7:3 -1:1 > v/v ) KT^flBRMRU N-tert- 7"1« + ->*W-W*7x- 
^77- ;!/- trans-4- (2- (N-tert- 7"h + y*W-^7;/) xf;l/ft) 7"d'J 
> 5-^>^;l/7; K (74. 9mg. 73.9% ) ^l|/: 0 

^H-NMR(CDgOD) 5 : 1. 4K9H, s), 1. 45C9H, s), 1. 85-2. 00C1H, m), 2. 00-2. 10C3H, m), 2. 
10-2. 20C1H, m), 2. 30-2. 40C1H, m), 2. 63(2H, t, J=6. 8Hz), 2. 60-2. 80(2H, m), 2. 80-2. 
90(4H, m), 3. 20(2H, t, J=6. 8Hz), 3. 45-3. 55C1H, m), 3. 55-3. 65(1H, m), 3. 65-3. 75C1H, 
m), 4. 20-4. 30(1H, m), 4. 65C1H, dd, J=8. 3, 4. 4Hz), 7. 05-7. 45(8H, m). 

#£>tl/c N-tert- 7* F + y*;^^il/^^7 x — ;l^y 7 — ;l/-trans-4- (2- (N-tert 

- 7*h + y*^^-^7;y) ;!/?•:*-) 7°n 'J > 5— f > — ;PT $ K (74. 
9mg . 0. llmmol) ©U4-v*:*-*U- >i§JS (3ml ) Cffl (0.5ml ) 2. 

^-NMRCDgO) 5 : 1. 94(2H, quint, J=7. 3Hz), 2. 05-2. 20(2H, m), 2. 25-2. 40(2H, m), 2. 
60-2. 85(8H, m), 3. 13 (2H, t, J=6. 6Hz), 3. 37C1H, dd, J=ll. 2, 4. 4Hz), 3. 62C1H, dd, J=ll. 
2, 5. 4Hz), 3. 7K1H, dd, J=ll. 0, 6. 1Hz), 4. 15-4. 25C1H, m), 4. 60-4. 70C1H, m), 7. 05-7. 
30(8H, m). 

FAB-MS ;m/z: 467 (MH + ). 

TtmfrtiT (C 26 H 34 N 4 0 2 S -2HC1 -1.5H 2 0 t IT) : 
%\m% : C, 55. 12 ;H, 6. 94 ;N, 9. 89. 
: C, 55. 55 ;H, 6. 97; N, 9.73. 

[^WJ34] (2S,4S)-2-7= 7yf^-4-(7x-;l/7 7-/k7; 7)-N-(3- "7* 

— jl^vi h°;l/) t°n U ^ > 

(A) N-tert- 7' h ^ -> # — ;l/-cis-4- 7'^F7oiJ> /f^xxfib 
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N-tert- 7* 1- ^-i/ij)]/^— ;l/-trans-4- Kn + v7°T3'J > ^^l^X-r^ 
T^J^fbp- h ^^>x;P^^-;P{rct <0 L/cN-tert- 7 h 4- # ;U-trans 
-4-(p- h;Ui>x;U* — + ^DiJ> y ^-a^xt^ (5. OOg , 12. 5mmol 

) £DMF -7K (10 :K v/v „ 55ml) IcgiU T 'Jit-f- MJ^A (1. 05g . 16. 
2mmol) ^*n^T70°C(CT4 B#P B 1t!?$ L 0 WWi 

iitiM^i (3. 58g , &&tz 0 

(B) cis-4-T v 5 K/n 'J > ^f^xxr^ 

(A) -e#£n/cN-t-7* ;Pcis-4-7 v> K7°o U > /f;bxxf;b 
(733mg „ 2. 71mmol) £ h U 7^7f-nft^ : ^ p n *;l/A (1:1 „ v/v „ 12ml) iZ 

xmmit&vo (i. iog . ^fiw) * h u 7Jis*awewtmt 

(C) N-*> >^ 5 ;P-cis-4- 7 K 7° n U > 7 f^xxf^ 

(B) T# ^tl/ccis-4-T 'J K7n U > 7 f ;l/xxf^ h 'J 7^tniti 
(174mg . 0. 612mmol ) &jt?J-JU (2ml ) IZMMLO °C }C T trans- is >-)- 

7;bfh F (154ml . 1. 22mmol) $ £ K •> T 7 7jcSf4~bl5 9 f!t^ h U 7 A 

(77. Omg „ 1.22mmol) £#DX.T15#ITO$ t/c Q £jfcttK«&ft£tH*7M&* b U 

7 ^ - (ftHji^yl/- h;l/i>, 1:2 . v/v ) (114mg . 

65% ) ^#/; 0 

^H-NMR(CDClg) 8 :2. 10C1H, m), 2. 68C1H, dd, J=10. 3, 5. 9Hz), 3. 22C1H, d, J=10. 3Hz), 
3. 29C1H, dd, J=9. 3, 6. 4Hz), 3. 30(1H, m), 3. 52C1H, ddd, J=13. 7, 6. 4, 1. 2Hz), 3. 70(3H, 
s), 4. 02C1H, m), 6. 3K1H, ddd, J=15. 6, 6. 8, 6. 8Hz), 6. 53(1H, d, J=15. 6Hz), 7. 23-7. 38 
(5H, m). 
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(D) N-(3- -y x— )\/-fu t 0 ^)-cis-4- TiJ7nV> ^f^xxf/l/ 

(C) -C^&tifcN-S/ S ^-cis-4- T^K^oU> y^yboix^^ (114mg 
„ 0. 398mmol ) (2ml ) KfeM LT5%^°5 v» 7 U&M (30mg) £#0 

^UT^j®^^ (99. 2mg. 95% ) £?#fc 0 

(E) N-(3- 7 x— ;U:/o t°;U)-cis-4-(N-tert-7' h * S/*;1/jJ?— ;l/"7 x — ;l/T"5 — 

(D) T#t>ti^N-(3- 7x-i^a t°;lO-cis-4-T W/niJ> yf;l/xxf 
;U (220mg „ 0. 389mmol ) tN-tert- 7'Ky*M'-ib7i-^77-> (267mg 

. l.Olmmol) £-i&ffc^ (10ml) iC^$?L0 °CilTH0Bt (22. 7mg. 0. 168mmol 

) iWSCD- HC1 (193mg . l.Olmmol) %Uti?Ltz^ ^i:#£tHfflr#l/c 0 

•> 'J * ^r'^A 7A^D7l>^77^ - (i^^a.^;l,- h;lxa->, 1:8, 
v/v ) trTfifSSLT^j®^^ (345mg N 81% ) &&ti 0 

^H-NMR(CDClg) 8 : 1. 39(9H, s), 1. 90C1H, m), 2. 33-2. 45(2H, m), 2. 54-2. 65(7H, m), 2. 
7K1H, m), 3. 04(2H, m), 3. 18C1H, dd, J=9. 8, 3. 9Hz), 3. 65(3H, s), 4. 32(1H, brs), 4. 46 
(1H, brs), 5. 07C1H, brs), 6. 8K1H, brs), 7. 14-7. 3K10H, m). 

(F) (2S, 4S)-2-^^ Fn + y^ 7^-4- (N-tert- 7'~ h + y*;l/^'-^7xx^77 
-^7;7)-N-(3- 7xXjl/7°ot» t°n'Jv>> 

(E) T#^tl/cN-(3- 7 x^^7d h°;l/)-cis-4- (N-tert- 7" b * -> 77 ;l^-^-7 
i^^T^^^l/T ~ J ) 7°n'J> /f;HXf;b (345mg . 0. 677mmol ) £THF 

(7ml ) Kmm^mtUomi- H U * ^ (64. Omg, 1.69mmol) TJDife® 
^Lnc^t>/ ^ y (0.8ml ) £1 Bfrsl^ftT^o < 0 tITlto $ t>f:il 
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tL&Mty*: ') tifJVti ^ u^t Y 7 =7 z> 4 - (/• ? j o n 

1:2 . v/v ) iCTlILTlM^ (336rag . 5£fiffl) £*§fc 0 
^-NMRCCDClg) 5 : 1. 41 (9H. s), 1. 50C1H, m), 1. 75(2H, m), 1. 90C1H, in), 2. 16C1H, brs), 
2. 24-2. 3K2H, m), 2. 4K1H, m), 2. 54-2. 73C5H, m), 2. 84C1H, d, J=9. 8Hz), 3. 27(1H, d, 
J=ll. 2Hz), 3. 53C1H, dd, J=ll. 2, 2. 4Hz), 4. 23-4. 29(2H, m), 5. 12C1H, brs), 6. 58C1H, 
brs), 7. 17-7. 29C10H, m). 



(G) C2S, 4S)-2-? uu/ f-;U-4-(N-tert- 7* h 4- > # ^**-;l/7 x — ;UT 7 -^7 
;;)-N-(3- 7i-;i//nt t ;i/) t°oi)^> 

(F) T#t>n/c(2S, 4S)-2-'W h'o + ->y f-;U-4-(N-tert- "7* h +■ > ii Jl^—Jl 
7 x-il'T 7-^7 ; y ) + (3- 7 x - ;^d h°;l/) t° n >J > (238mg , 0. 
494mmol ) £ fc° U 5> > (5ml ) K$g#?U ^ffcp- h > x — ;U (188mg „ 0. 
988mmol ) £4-( y^W;/) tf U 5? > (20mg) «;iT60°CirT— BfcJJ|J$ L 

£>ti/c^®^£ -> U 7A^n7|«/77^ - (/• * y ? a n*;u 

A N 1:2 . v/v ) fwTfifSlLTr^fll^^'ft (73. 9mg, 30% ) £|#/c 0 
^H-NMR(CDClg) 5 : 1. 40(9H, s), 1. 66-1. 78(4H, m), 2. 24-2. 28(2H, m), 2. 31-2. 38(2H, 
m), 2. 45-2. 65(3H, ra), 2. 90C1H, m), 3. 00C1H, dd, J=13. 2, 7. 3Hz), 3. 06C1H. dd, J=13. 2, 
6. 4Hz), 3. 97(2H, m), 4. 27C1H, m), 5. 05C1H, brs), 5. 93(1H, brs), 7. 17-7. 3K10H, m). 

(H) (2S, 4S)-2-7 5> hV f-;U-4-(N-tert- zf h * # ;l/"7 x — )VT ? — JVT 
;))-N-(3- 7x-;^ot°^) fcfnU5>> 

(G) Ti#^tl/c(2S, 4S)-2-^ any f-;l/-4-(N-tert- 7*^y*^'-^7x- 
;l/7 7-^7; 7)-N-(3- 7x-;l/7°Dh°;l/) t°n'J^> (73. 9mg. 0. 148mmol ) 
£DMF -tK (10: K v/v „ 2.2ml ) C^^U. T h U A (51. 2mg. 0. 

693mmoi ) »^T7o°c{r t3 mmmwLtz 0 mm^wsmmL 
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1:6 . v/v ) K-cmmLxmmit&Va (57.7mg. 77% ) %&1z 0 
^-NMRCCDClg) 6 : 1. 39C9H, s), 1. 69-1. 76(3H, m), 1. 95(2H, m), 2. 28C1H, ra), 2. 32(2H, 
m), 2. 46C1H, m), 2. 64-2. 55C3H, m), 2. 99-3. 10C2H, m), 3. 6K1H, m), 4. 00(1H, m), 4. 29 
(1H, m), 5. 06C1H, brs), 6. 13C1H, brs), 7. 17-7. 29G0H, m). 

(I) (2S, 4S)-2-T ^ J * f-^-4-CN-tert- 7"h + y*W-^7x^7 7-iH 
= /)-N-(3- "7 x -^7°n fc°7lO bfnyi>> 

(H) Tl#<a>ftfc(2S, 4S)-2-T5> hV f-;U-4-(N-tert- 7*h^y*^-^7x- 
;l/7 7-/l/7;7)+(3- 7x-^7oh» fcfnUv?> (57. 7mg. 0. 114mmol ) 
<^^^y-;U (1.5ml ) fcig#U bX^^W^&tm (5mg ) £#D;iT. zk^ffl 

it (i mjee) -z—mmwLtzo mm^m\\Ltz^ »^EisLt#bnt 

TBM*fo% •> 'J -to? hi* 5A^n7h/77^ - (y ^ y ? o o l: 
10. v/v ) iCTft^LT^jg^^ (40. Omg. 73% ) £#/c c 

(J) (2S, 4S)-2-T 5 7 y f-;U-4-C7 S 7 )-N-(3- 7x-^Dt° 

;U) t°n 'J ^ > 

(I) T#^tl/t(2S, 4S)-2-T ^ J 7 f-;l/-4-(N-tert- 7*h + ->*;i/^;l/7x- 
;l/7 7-^7;;)-N-(3- 7x-^7°nh» t°o>J^> (40. Omg. 0. 0832mmol) 
£5.3 &5£tggM*y-;Wg$ (1.5ml ) {C^|?$-ti-3 ^ra»L/Co £JStt*« 

emus l y * y -^T-mni*^ it^i u -yxf^i-T^ttM, 

#K*#U#fe4e*LT*»ffr£<& (32. Omg. 78% ) ^Htt^i Ltl##fc 0 
1 H-NMR(D 2 0) 5 : 1. 61 (1H, q, J=12. 2Hz), 2. 03-2. 08(2H, m), 2. 22(1H, t, J=12. 2Hz), 2. 
48C1H, brd, J=ll. 7Hz), 2. 73-2. 80(2H, m), 2. 90(1H, dd, J=12. 1, 4. 4Hz), 3. 04C1H, dd, 
J=13. 4, 6. 4Hz), 3. 17C1H, m), 3. 27C1H, m), 3. 34(1H, dd, J=13. 4, 6. 4Hz), 3. 76C1H, brd), 
4. 10C1H, m), 4. 17C1H, dd, J=9. 8, 6. 4Hz), 7. 26-7. 46C10H, m). 

[^Jfc0J35] (2S, 4S)-2-T 5 y y 7)V-4-C7 x -^T 7 -)\<T i y)-N-(2,2- 
•77x-ibxfil/) fcf D U S> > 
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(A) N-(2,2- v?7 x-;l/xf ;l/)-cis-4-7v? hVn 'J > /^/UJ-X-ryU 
^»iJ34(B) T#£ft7tcis-4-T v> K7°n U > ^ f;H^f;l/ h 'J 7 71/* a 

ftKtS (2. 16g > 7. 60mmol) &*9;-)i> (30ml) jcjgf? L0 °Ci:t2, 2-^7x- 
;l/7th7;PftF (2.70ml. 15. 2mmol) £i[J;L> $ JC T J TR^ffcii 9 ^ h 
(955mg „ 15. 2mmol) «-JO^.T50^ia»S2 Lfco SJfcttKf&f&KStek*-*" h 

- (ilxf^- l«;H>, 1:40. v/v ) KTflf«LT£»ffc£^ (3. 
40g . 5£MW) *#/Co 

(B) N-(2, 2- •;7i-^if^)-cis-4-7;y7 , n'J > ^f-;L^a.Xx^ 

(A) Ti#t>n/cN-(2, 2- x— ;U^f-;U)-cis-4-T K^n D > ^fil-xx 
t^U (1.09g . 3. llmmol) * / ? J - (20ml) i:giLT5^7-^A^| 

(lOOmg ) £ira*T. tR^TH^T (1 &£E) 4B#MM$L/c 0 M£££»JL/c^ 

gtt^jiffissLTisii:^ (i. oig > %.mm *mc 0 

(C) N-(2, 2- y 7 i^;Uif-;l/)-cis-4-(N-tert-7" F + y*W-^7xX^77 

(B) Ti#t>nfcN-(2, 2- v 5 ? ;Uaif-;l/)-cis-4-T ^ 7 U > ^ f-7l/^X 
■r7l/ (790mg „ 2. 44mmol) iN-tert- 7^ + y*i^'xjl/7xX^7 7X> (775mg 

. 2. 92mmol) ^^b^ f- U > (30ml) ^^|?L0 °C(^TH0Bt (65. 8mg. 0. 487mmol 
) iWSCD- HC1 (560mg > 2. 92mmol) *1)\\7Li^ IT- Bfejtj^ Ltz 0 

Umm* ? o n twl'Attf U^fP^TK^^- F'J-7 Aj>Rjg«U "Cife 

^fi^'> , J^y^7A^avh7 v 77>f - h;|/^>. 1*4 . 

v/v ) i:tfiUT«^ (757mg N 54% ) £t#/c 0 

^H-NMR(CDClg) 6 : 1. 38(9H, s), 1. 68C1H, m), 2. 3K1H, m), 2. 64(2H, m), 2. 86-2. 93(2H, 
m), 3. 02(1H, dd, J=12. 5, 6. 6Hz), 3. 28-3. 56(2H, m), 3. 59(3H, s), 4. 07(1H, dd, J=9. 0, 
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6. 6Hz), 4. 20C1H, m), 4. 40C1H, brs), 5. 0K1H, brs), 6. 58C1H, brs), 7. 12-7. 3K15H, m). 



(D) (2S, 4S)-2-'W Kn + y^ f-;L-4-(N-tert- 7" h + y^;^'-/l/7 x^;l/77 
— JVT i J )-N-(2, 2- x t°n'Jv>> 

(C) Tl#t>;ft/cN-(2, 2- x— 7l/J.f-;U)-cis-4-(N-tert-^ h ^> 77 ;l/*'x.;U 
7x-;1^77-^7;;) 'J > yfiUXrib (646mg . 1. 13mmol) £THF 

(12ml) (C^?L7j<^!5 9^^- h U -7 A (107mg . 2. 82mmol) £jffDx_. iUWiM 
j5ftL^t>y< 9 J ~-Jl> (1. 6ml ) £1 TO^U-T^o < 0 ilTlTOoto $ t> 

fiTO^ WIS* h U 7A^SL/;|, *flE*«E»ffifUT 

#bti/;iM^-> D Jj?J\sJj7 2±? a-? h??y j - (J ? J -JU- j? a n* 
A-A N 1:99. v/v ) LtgM^ (547mg . 89% ) £#7t 0 

^H-NMR(CDClg) 5 : 1. 38(9H, s), 1. 46(1H, m), 2. 26C1H, m), 2. 59(1H, m), 2. 68C1H, m), 
2. 88-2. 96(4H, m), 3. 18(1H, d, J = ll. 2Hz), 3. 3K1H, t, J=ll. 6Hz), 3. 45C1H, dd, J = ll. 
2, 2. 4Hz), 4. 0K1H, dd, J=ll. 6, 4. 9Hz), 4. 18C1H, m), 4. 32C1H, m), 4. 96C1H, brs), 6. 29 
(1H, d, J=7. 3Hz), 7. 14-7. 32C15H, m). 

(E) (2S,4S)-2-^ 9 — f-;U-4-(N-tert- zf h 4- -> 77 ;l/^-^7 
x — ;l/7 7- ^ y )-N-(2, 2- v?7x-;l/xf^) t°oU^> 

(D) T#£tl*:(2S, 4S)-2-'W Kn + i/^ f-;U-4-(N-tert- 7Ky*W_jb 
7i^^7 7-;l/7;/)-N-(2,2- v*7 x^;bxf t°n'Jy'> (146mg . 0. 
269mmol ) ^M^f U> (4ml ) iz^BL, iglby * > X ;l/*x.;U (25ml. 0. 
322mmol ) t h >Jxf;P7 S > (45ml. 0. 322mmol ) £jJD*_T0 °CKX\ *$WBkW 
Ltz 0 £ t>tei£.4t* ? yxjlsTfr — jU (25ml. 0. 322mmol ) <t h 'J xf ^7 ; > 

(45ml. 0. 322mmol ) ZMz-tz.^ tiai:MLU5 B#I!3J*£|> Ufc 0 ^ ^ ic^b 
y * >x;P*xwl/ (50ml. 0. 644mmol ) t h U xf;l/7 5 > (90ml. 0. 644mmol ) 
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M&mfcmmLTmmik&vo (242m g „ 5£m&) ^#^ Q n^titzmmtztim 



(F) (2S,4S)-2-T^ b"/ f-;U-4-(N-tert- 7*h + y*ib^^7x^;l/77-^7 
= /)-N-(2,2- ^i-^xf^) t°P'J^> 

(E) Tl#£ft/c(2S, 4S)-2-^ ^ >x;P*^;l^*v;< ^;u-4-(N-tert- 7'h + y 
* ;^*z;l/7 x - ^7 7- ^7 ; / )-N-(2, 2- 'J 7 x — ;U x f- ;U) t°p'J i?> 

(167mg „ 0. 268mmol ) £DMF -7jc (10 :U v/v . 3.3ml ) JC$§fl?U T SMb* h 
(87. 3mg. 1.34mmol) £tinx.T70 o Cfr T6 m3MWLtz 0 &J&tiL&tm&^ 

'J*y;Hi7D?^77^ - (ft»if^- N;ux> s 1:3 „ v/v ) i:til 
Lt^iMi (129mg „ 84% ) £#/c Q 

^H-NMR(CDClg) 5 : 1. 4K9H, s), 1. 77(1H, m), 2. 05(1H, m), 2. 54(1H, m), 2. 57-2. 64(2H, 
m), 2. 90-3. 02(4H, m), 3. 52(1H, brs), 3. 9K1H, brs), 4. 11-4. 15(2H, m), 5. 05(1H, brs), 
5. 95(1H, d, J=7. 8Hz), 7. 17-7. 30Q5H, m). 

(G) (2S, 4S)-2-T ^ J / f-;U-4-(N-tert- f h + > ii jVtf-Jl7 -JUT 5 -^7 
;7)-N-(2, 2- y7i^xf;l/) tfn'jv>> 

(F) T#e>n/c(2S,4S)-2-Tv f HV f-;U-4-(N-tert- 7'h + '>*^^7x- 
^7 7-;l'7;y)-N-(2,2- -7 7x-^xf^) t°n'J^> (129mg . 0. 227mmol 

) (3ml ) KigflPU 5^7-7^kI (lOmg) £#Dx.T. tK^# 

ffltCF (1 ftffi) T-M^L^o M£»JL/cil. «^MffiMI«LT^^ 
^ (114mg „ 93% ) *ntz 0 

(H) (2S, 4S)-2-T 5 J / f;H-(7xx;l/77x;l/7 5 y)-N-(2, 2- ^7xX^x 

(G) Tl#^n7t(2S,4S)-2-7 ^ 7 > f-;U-4-(N-tert- 7*^y*M^7xX 
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;l/7 7-^7;y) + (2,2- -?7x-^xf;l/) t°n'J-» (114mg N 0. 210mmol 

) ^5.3 mizmmj * ;-jm& (2mi ) ic«j»$-a-3 ^hah^l^o st&tt* 

^> 7jcJC^«?L^|gigUT^S^^J (lOlmg . 87% ) ^H^ilT#|#/; 0 
^-NMRCDgO) S : 1. 64C1H, q, J=12. 2Hz), 2. 38C1H, m), 2. 42C1H, t, J=12. 2Hz), 3. 04(1H, 
dd, J=13. 7, 9. 8Hz), 3. 14C2H, m), 3. 28(1H, dd, J=13. 7, 6. 4Hz), 3. 73C1H, m), 3. 83C1H, 
m), 4. 03C1H, dd, J=13. 2, 7. 8Hz), 4. 07C1H, m), 4. 13C1H, dd, J=13. 2, 7. 8Hz), 4. 18C1H, 
dd, J=9. 0, 6. 6Hz), 4. 53C1H, t, J=7. 8Hz), 7. 26-7. 49C15H, m). 

[HJfifll36] (2S,4S)-2-'W Fo^->yf;H-(7i-^77-;b7;;)+ 
(2,2- i?7x-;bxf;l/) tfnl>S>> 

HWJ35CD) ft /c(2S, 4S)-2-'W K n + •> y ^;U-4-(N-tert- T'h + i'* 

j^-^7i-^77-^7;;)-N-(2,2- -77xx^xf;l/) tfn'J^> (53. 
2mg. 0. 0978mraol) £5.3 &®£SM * - (1.5ml ) icM|£-£3 B$H8E 

^■e^su ykKMMLmm&mLTmmit&yn (39. 6m g . 73% ) 

1 H-NMR(D 2 0) <5 : 1. 73(1H, in), 2. 48(1H, m), 3. 00(1H, dd, J=13. 7, 9. 3Hz), 3. 05C1H, m), 
3. 18(1H, dd, J--12. 2, 6. 4Hz), 3. 52(1H, dd, J=12. 2, 8. 8Hz), 3. 76(3H, m), 4. 01 (1H, d, J 
=9. 8Hz), 4. 08C1H, t, J=7. 8Hz), 4. 07(1H, m), 4. 29(1H, m), 4. 38(1H, m), 4. 43(1H, m), 7. 
23-7. 48(15H, m). 

[§feMJ37] (2S,4S)-2-# ;u-4-C7 7^;l/T = V)-N-(2, 2- 

v 5 7 x — f- ;iO t° n y p y 

(A) (2S, 4S)-2-#;l^<*^ A-4-(N-tert- 7'f + ->*;l'^7xXjb77XjL'7 
;/)-N-(2,2- -77xx;bxf^) t°aU^> 
§I«J35(C) T#£ftfcN-(2, 2- >> 7 ^ xi;bJcf-;P)-cis-4-(N-tert-y h v ii 
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;l/*'^;l/7i-;H7-^7;y) -fv U > /fiUXrii' (lllrag . 0. 194mmol 
) &jt?y-Jl (1ml ) trigfl?U MT>*-T7K (1ml ) £7jnx.. ^2&T5 B 

(^y-;b-^nn*M, 1:10. v/v ) (CTffi^ LtlM-^i 
(46. 5rag „ 43% ) 

^H-NMR(CDClg) <5 : 1. 38(9H, s), 1. 67(1H, m), 2. 5K1H, m), 2. 65(1H, m), 3. 0K4H, m), 
3. 14(1H, m), 3. 99C1H, dd, J=ll. 2, 4. 9Hz), 4. 37C1H, brs), 4. 84(1H, brs), 5. 06C1H, brs), 
5. 93C1H, brs), 5. 99(1H, brs), 7. 13-7. 33(15H, m). 

(B) (2S, 4S)-2-?7;Wn^;U-4-(7 s.-)VT"7-)VT I J )-N-(2, 2- 'Jy^-jUx. 

(A) Tl#«iti/c(2S, 4S)-2-#;l^^-r ^-4-(N-tert- 7'h + ->*;^;l/7x- 
jL.7 7-;l/7;y)-N-(2, 2- ^7x-;bxf;l/) t°o'J^> (46. 5mg, 0. 0835mmol) 
£5.3 ffifemM/ ? J -)l>mWL (1.5ml ) K^lfS-tH Bf^Jil^LfCo s^^-m 

7K^^«?L^^LT^J@^#I (36.0mg. 87% ) ^Jggtti Lt#fc 0 
1 H-NMR(D 2 0) 5 : 1. 70(1H, m), 2. 84(1H, m), 2. 99(1H, dd, J=13. 7, 9. 3Hz), 3. 16C1H, dd, 
J-13. 7, 6. 9Hz), 3. 46(1H, d, J=12. 2Hz), 3. 63(1H, dd, J=12. 2, 8. 3Hz), 3. 75(1H, dd, J- 
12. 7, 5. 4Hz), 4. 08(1H, t, J=8. 3Hz), 4. 18(1H, t, J=12. 2Hz), 4. 34-4. 39(2H, m), 4. 48(1H, 
dd, J=ll. 2, 5. 4Hz), 7. 23-7. 5K15H, m). 

[HMJ38] (2S, 4S)-2-(l- ?-;U)-4-( 7i-^77-^7;7)- 

N-(2, 2- y7x^^xf^) t?n'JS?> 

(A) (2S, 4S)-2-(l-(4-tert- 7' h + i/ ii JV^—JV 5 / f-7U)-4-(N-tert 

-7* h 4- v77;l/*^;l/7 x— ;UT^— ;PT ^ J )-N-(2, 2- ^ 7 x -7i/^^;i/) t°a 

HW'J 35(E) -e#t>n/c(2S,4S)-2-^ * > + -> ^ f-;l/-4-(N-tert 
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- 7* ;l/7 JUT i J )-N-(2, 2- ^7i-^xf^) tfn 

Uv»> (81.8mg. 0. 131mmol ) £DMF (2ml ) V O 2* (72. 7mg, 

0.526mmol ) iN-tert- 7* h 4- # ;l/*"xwP h°-^ 7 S> > (73. 5mg s 0. 395mmol ) & 

4 - (T-fcr h >- h;l/x> N 1:4 , v/v ) ICTffiiLt^M^ (74. 7mg. 80 
% ) £#/c 0 

^H-NMR(CDClg) 5 : 1. 40(9H, s), 1. 47(9H, s), 1. 48C1H, m), 2. 23C1H, m), 2. 4K1H, m), 
2. 55(1H, m), 2. 74(1H, m), 2. 82(1H, m), 2. 92(2H, m), 3. 33-3. 54(9H, m), 3. 81 (1H, m), 3. 
98-4. 09(3H, m), 4. 22(1H, brs), 5. 07(1H, brs), 5. 85(1H, ra), 7. 13-7. 29Q5H, m). 

(B) (2S, 4S)-2-(l- fc?^7 VJU/ i-JVj-4-C 7 s. -JUT 7 -JUT I J )-N-(2, 2- 

(A) -e#bn/c(2S,4S)-2-(l-(4-tert- 7* Y ii JU^-)U\£^=y V )U^ /f-jU) 
-4-(N-tert-7 Y * ?s *) JUX-JU7 ^ -)UT - JUT I J )-N-(2, 2- *7 7 xX.;Px\ 
tfn U 5? y (74. 7mg. 0. 105mraol ) £5. 3 SI5©&$M / --MSB* (2ml ) 

SSi* yxf-;ux-f^T^^ 7Ki:^iL?«ilTlM^ (51. 9mg. 

80% ) zwmwti&t lt#/: 0 

1 H-NMR(D 2 0) 5 : 1. 75(1H, m), 2. 56(1H, m), 2. 98C1H, dd, J=13. 2, 8. 8Hz), 3. 08-3. 1K2H, 
m), 3. 21-3. 27(5H, m), 3. 53-3. 55(2H, m), 3. 72(3H, m), 3. 91-4. 13C3H, m), 4. 34C1H, m), 
4. 45-4. 55(2H, m), 4. 65(1H, d, J = 13. 2Hz), 7. 19-7. 50(15H, m). 

[M6#'J39] (2S,4S)-2-T 5 J * f-;l/-4-(7 - JUT =7 - JUT I J )-N-(3- 7x 
x;l/7°nt°tx^) h°D'J-7> 

(A) N-tert- 7 h + * — ;l/-cis-4- T ~ 7 7°n U > yf;HXf^ 
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H»J34(A) T?#t>n/cN-(tert-7 h ~> # ;brK — ;b)-cis-4-7 v 5 F7o'J > 
/f^xxrib (1. 35g ^ 4. 99mmol) £-^;?y-7l/ (30ml) iZfefflLTW'*? W 

(3oom g > ^ap^t. ym^mur a med •v—mmw^tio mmzmn 

Lfc&. il^iElilTlIf^i (1.22g , ^IW) £f#fc 0 

(B) N-tert- 7' h + -> 77 /P«K— ;l/-cis-4-(N-< > S^P;*-* 5/ # ;l^.r.;l/7 * — Jl^T 

(A) T#t>tl7t N-tert- 7' b 4- -> 77 ;l/-cis-4- 7;7/niJ> ^ 
Xf;V (1. 22g .4. 99mraol ) tN-^>i?;l't + < >*W-^7ii7l/77-> (1. 
79g . 5. 99mmol) ^fcyfl/> (60ml) {C*gfl?L0 "CCTHOBt (135mg . 0. 
999mmol ) iWSCD- HC1 (1. 15g ^ 5. 99mmol) £#[]x./cgK Lt- Bfejft 

TW^nfcSS^^'J *y;l/*7A7D7 ^77^ - (ftfxf;b- h;bi 
>> 1:4 ~1:2 „ v/v ) K TffiM L X^Mfcte® (2. OOg „ 76% ) &&iz 0 
^H-NMR(CDClg) 8 : 1. 49(9H, s), 1. 80C1H, m), 2. 38C1H, m), 3. 25-2. 96(3H, m), 3. 49(1H, 
dd, J=ll. 7, 5. 9Hz), 3. 67(s, 1. 5H), 3. 68(s, 1. 5H), 4. 19 (d, 0. 5H, 3=1. 8Hz), 4. 28 (d, 0. 
5H, J=8. 3Hz), 4. 35C1H, m), 4. 54C1H, m), 5. 09(s, 2H), 5. 28 (m, 0. 5H), 5. 34(m, 0. 5H), 6. 
75(m, 0. 5H), 6. 93(m, 0. 5H), 7. 18-7. 35C10H, m). 

(C) (2S,4S)-2-'W K o + •> ^ f;H-(N-^ > + •> *;l/*^7l/7 i i;l/7 7 
— JUT i J )-N-(tert-7 h * c s J] # — h°n'j^> 

(B) ft /c N-tert- 7 h 4- -> 77 ;l/tf^;l/-cis-4-(N-^ > -> # ;l/>J?— 
^71^77-^7-7) 7d'J> y^xxr^ (2. OOmg, 3. 81mmol) £THF 



(40ml) JCgjS?L7K^kia-5*^ h U 7 A (360mg N 9. 51mmol) £#D;U MM 
SlEL 9 J (8ml ) £1 »l7tt0o<!)irflt^ofc„ SKt 

7K^JD^-/Co 7DD^T2 E8lffig^£m^ #»Jg*£-frtf"ra§ 
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W7A^D7^77^ - (ftfxf^-h^x^ l:l- x v/v) fCTfSMLT 

mm^m ci. 79g . 95% ) £Wfc„ 

^-NMRCCDClg) 5 : 1. 49(9H, s), 2. 07(1H, m), 2. 36C1H, m), 3. 04-3. 26C4H, m), 3. 48C1H, 
dd, J=ll. 7, 5. 9Hz), 3. 85(2H, m), 4. 25C1H, m), 4. 34C1H, m), 5. 04-5. 15C2H, m), 5. 43C1H, 
m),7. 18-7. 36C10H, m). 



(D) (2S,4S)-2-^ 9 — jijrJ-is* ^ji-i-Qi-^y'J^^r^-'yijju^—juy 
^—jl>T?—J\yT i J )-N-(tert-7" b ~> tuU # — Jl) tf a 'J 'J > 

(C) *ifc(2S,4S)-2->W Ko*'» *fr-4-Qi-Oi?Jl'**i/l3JUtf—Jl' 
7 x.-jUT^-JlT i J )-N-(tert-y h *>*;UiJ?— ;U) t°nVv»> (l. 73g . 3. 
48mmol) £Jg>ffc^ f- U > (30ml) JfiYb^ * >X7l/*-;l, (807ml > 10. 
4mmol ) ihiJxW;> (1.45ml, 10. 4mmol) £0 "CldTjjnxT^iSKTl 

(i.93g > 93% ) ##fc 0 t#^n^a^{±-nj^±itM-r^ 

(E) (2S, 4S)-2-T v 5 Kyf;H-(N-^>v?;l/t + ->*;l't*x;l/7xx;l/77x;l/7 
~ y )-N-(tert-7* h 4- •> # ;1/jJ?— ;U) t° n 'J > 

(D) T-#t»ti/c(2S, 4S)-2-> * >x;l/^-;P^-^->^ ^;P-4-(N-<> + 
^W-^Tx-^Tv- ;l/T ^ V)-N-(tert-7* h * ->#;l/tf\r.;l/) fcfnUi>> (1. 
93g . 3. 35mmol) £DMF -7K (10:K v/v , 44ml) IzfgffiL^ 7^tt h U 7 A (1. 
09g . 16.7mmol) ^*[Ix.T70 o CiCTl0B#M^ Ltz 0 £j£Jfc*Jfc#&, 

D7h777^f - (i^xf^l/- h;l/^>> 1:3 . v/v ) JCTftgtLT^jg'fb^ 
(1. 07g . 6U ) *ntz 0 
^H-NMR(CDClg) 5 :1. 47(9H, s), 1. 60(1H, m), 2. 34C1H, m), 2. 88C1H, m), 3. 00C1H, m), 
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3. 16(2H, m), 3. 60C1H, m), 3. 93C1H, ra), 4. 36(2H, m), 5. 08(lH,d, J=12. 2Hz), 5. 12C1H, 
d, J=12. 2Hz), 5. 33C1H, m), 6. 66C1H, ra), 7. 18-7. 36C10H, m). 



(F) (2S,4S)-2-Tv? f ;H-(N-^ > + •> * ;^'-^7 x ^^7 7-^7 
~ J ) fcf n V S> y 

(E) T#t.n/c(2S,4S)-2-Tv? HV f-;l/-4-(N-0 i?;M"* i/ ij Atf-jUy x - 
;l/y^^;UT 5 7 )-N-(tert-7' h^'>^7^**— ;U) t°a'J^> (502mg N 0. 961mmol 

) *hU yJ^yt^Wt : ^ddWA (1:1 N v/v „ 10ml) KJSJBU SStl 

(655mg „ 5£MtfJ) «■ h 'J 7;U^DTO^i LT#/c 0 

(G) (2S,4S)-2-T^ hV f ;H-(N-^ > + y * ;^-^7 i - ;l/7 7 - ^7 

(F) T# £ n/c (2S.4S) -2- TP K / f jH-(N-^ > + •> tj 7 x - 
)\,Ty-)VT I J ) t°nUv?> h 'J "7 n&lfe& (152mg . 0. 283mmol ) £3 
- 7x-^7°ot°t>i (51. lmg. 0. 340mmol ) »fL/> (4ml ) Kigfl* 
L 0 "CtlTHOBt (7. 7mg . 0. 0567mmol) . WSCD- HC1 (65. 2mg. 0. 340mmol ) . R 

h iJjn.f-7UT^ > (47.4ml, 0.340mmol ) ZUUZ-tc^ MI&fc&ULT—ffiMW 

i^7KT»L/Co fll*ft7»t h U 7A«U;|, ^I^MM L 
fS^LT^^b^ (91.8rag, 58% ) £#/c 0 

^H-NMR(CDClg) 5 : 1. 52(1H, m), 2. 28C1H, m), 2. 50C1H, t, J=7. 8Hz), 2. 85C1H, m), 2. 93 
-3. 02(3H, in), 3. 12QH, dd, J=13. 2, 5. 9Hz), 3. 22C1H, d, J=12. 7Hz), 3. 55(1H, dd, J=10. 
7, 6. 8Hz), 4. 04C1H, dd, J=12. 7, 4. 4Hz), 4. 17C1H, m), 4. 35(2H, ra), 5. 04C1H, d, J=12. 2Hz), 
5. 1K1H, d, J=12. 2Hz), 5. 4K1H, m), 6. 86C1H, m), 7. 16-7. 34C15H, m). 

(H) (2S,4S)-2-T S J / f;H-(7x-;l/7 7-;I/7 5 /)-N-(3- 7x-^nt° 
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(G) Tl#^ti/c(2S, 4S)-2-T> ; F ^ f i^4-(N-< > ;^ + •> * - ;[/ 7 x - 
jlT^-JUT i J )-N-(3- "7 i-^^a h°7r--;b) t°D'J-^> (91.8mg. 0. 166mmol 
) £7 7 (3ml ) KmML, W I*Mm (lOrag) ££Dx.T. 7KfftJP 

mmrf (5 &ee) 7 mmmm^t^o nm^mmLtz^ nvt? (3mi ) k 

illU 5V^7'^ARf ClOmg) <tl WM.mm.7mm (0.365ml ) ^iJD^T. 

mnm%~r a ma) -c-Bfeat^L^o mi$£»jl/c^ ^^memi^ u & 

«IT«I (68. 5mg, 89% ) ^EM^i^t LT##fc 0 
1 H-NMR(D 2 0) 5:1. 50(lH,m), 2.40(lH,m), 2. 64-2. 71(3H,m), 2. 81(lH,dd, J=13. 7, 7. 
8Hz), 2. 95-2. 99(3H, in), 3. 03(1H, dd, J=13. 7, 9. 8Hz), 3. 30C1H, dd, J=13- 7, 5. 9Hz), 3. 
39(1H, dd, J=ll. 2, 7. 3Hz). 3. 95(1H, m), 4. 10-4. 18C2H, m), 7. 33-7. 43Q0H, m). 

immmm (2s, 4S)-2-t ^ y /• ^^-4-(7 x-;i/t^-;pt ~ / >-n-(3, s- 

x— ^7° a tf>f — t°n'J> ! > 

(A) (2S,4S)-2-7>> f ;H-(N-^ > i?il/t + ■> * ;l/^-^7 x - ^7 7 -;P7 

^Ufi$J39(F) Ti#^n/c(2S, 4S)-2-7 K7 5=-;U-4-(N-0 is ii Jltf- 

;l/7x-;l/77-^7;7) t°n')^> h 'J 7 nf^i^ (180mg „ 0. 336mmol 
) £3.3-^7 x^.;l/-7°n \£*>m (91. lmg, 0. 403mmol ) £1^:7 f-U> (4ml 
) K*gfi?L0 "CjrTHOBt (9. lmg „ 0. 0671mmol) iWSCD- HC1 (77. 2mg. 0. 403mmol 
) t h 'Jxf;l/7; > (56mU 0. 403mmol ) &1}U?Ltz^ L T^Bftjf 

A^tKt^L/Co WilJS^fcRM^ H V 7A«L/:^ *«£MJHlli 
L t# btiti^^ •> 'J * 7A7n?h/ 7 7^ - (^nn*U) (C 

TiSLtSIM (118mg . 56% ) £#fc 0 

^H-NMR(CDClg) 5 : 1. 46(1H, m), 2. 20(1H, m), 2. 83-3. 19(m, 6H), 3. 50OH, dd, J-10. 3, 
6. 8Hz), 3. 86C1H, dd, J=12. 2, 6. 8Hz), 4. 06C1H, m), 4. 27(1H, m), 4. 35(1H, m), 4. 62(1H, 
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m), 5. 04C1H, d, J=12. 2Hz), 5. 10(1H, d, J=12. 2Hz), 5. 40C1H, m), 6. 81 (1H, m), 7. 16-7. 
33(m, 20H). 



(B) (2S,4S)-2-TS J ^f;H-(7i^l/77-;l/7; 7)-N-(3, 3- i?7x-;l'7* 
a fcf:t — tf o «J > 

(A) Ti#^ti/c(2S, 4S)-2-T v* FV f iH-(K>-^W + y*;^'-^7i- 
;l/7 7-;l/7;y)-N-(3,3- ^7x-^7"oh°4--^) t°a'J^> (118mg . 0. 
187mmol ) fc^y-^ (3ml ) K*£j|?U 5%^5^7^i (10mg) ^D^T. 
zKffc&ffl^T (1 M^L/Co S&fcjJc^ffl&T (5 MB) 6 B#IM 

ML /Co teJ££»JS!lL;fc^ J-fr (3ml ) Kjg«?U 5^7v?^A^f 

domg) timMmk7kmm co. 4iimi > %m%.T, ymmmny a ns.) t— 
mmwLtz 0 MMzmmLtz^ mmzmmmmL, mmfflkL-zmmit&m (76. 

2mg. 75% ) Z-mm&t LT#tc 

^-NMRCDgO) 5 : 1. 46(1H, m), 2. 4K1H, m), 2. 60-2. 76C2H, m), 2. 90C1H, d, J=13. 2Hz), 
3. 05C1H, m), 3. 14(2H, m), 3. 33(1H, dd, J=13. 7, 5. 9Hz), 3. 52C1H, m), 3. 99C1H, m), 4. 07 
-4. 17C2H, m), 4. 50C1H, m), 7. 39-7. 44Q5H, m). 

[^»«41] (2S, 4S)-2-T 5 J J f ;H-(7x-^7 7-^7 S J )-N-(2- 7^7 
h fcf n U > 

(A) (2S,4S)-2-T ^ Y* f-;l/-4-(N-^> S^U** *> 77 ;l/ 7 x— ;l/7 5- 
= 7 )-N-(2- t7 l^;l) tf n "J ^ > 

^»'J39(F) T#b»n/c(2S,4S)-2-T^ f-;b-4-(N-0 VfrHr* is i] JUtf- 
)V7 x.~JlT^-JlT i J ) t°o'J^> h'j7MuftiI (173mg , 0. 322mmol 
) 1 2-±y bx.m (66. 6mg. 0. 387mmol ) ^M^U> (4ml ) fC^tfLO °C 
{CTHOBt (8. 7mg N 0. 0645mmol) iWSCD- HC1 (74. 2mg. 0. 387mmol ) ih'Jxf 
;P7; > (54ml. 0. 387mmol ) ^Jtl^i^ lfill#iglT-|Wlf;„ St&tt 
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(108mg . 58% ) £t#fc 0 
^H-NMR(CDClg) 5 : 1. 66C1H, m), 2. 28C1H, m), 2. 86-2. 94C2H, m), 3. 04C1H, ra), 3. 24(1H, 
m), 3. 64C1H, m), 4. 10C1H, m), 4. 25C1H, m), 4. 35C1H, m), 4. 45C1H, m), 5. 04C1H, d, J=12. 
2Hz), 5. 09C1H, d, J=12. 2Hz), 6. 45C1H, brs), 5. 49(1H, m), 7. 07-7. 32C10H, m), 7. 53-7. 
58(3H, ra), 7. 88-7. 95(4H, ra). 

(B) (2S,4S)-2-T x — ;UT 7 - 71/ T ^ / )-N-(2- ^7 h -f ;l/) 

(A) Tr4#£nfc(2S,4S)-2-7v? H7 f ;N-(N-^>^;W + ->*;l't*-;l'7 x- 
;l/T 7-^7;7) + (2- t7h^W t° p >J 'J > (108mg „ 0. 187mmol ) £ ^ * 
J-Jl (3ml ) K*§fl?U 5^ 0 7^^AMt (lOmg) £#n;LT, 7KHtH:fflmT (5 
mffi) 7 BfFIStl/Cc MJ&£«JLfc^ s (3ml ) K*j*U 

5V^7^>>A^i (lOmg) «tl ffi5£tggfcK*§# (0.412ml ) £}JDX.T, 7KfH#gim 
T (1 M£E) t'-|«)$tto ftMK*«S!ILfc^ g£K«*£jBE»fgU ?^^L 
T^H^^ (63. 5mg. 69% ) ^HSttU#f;„ 

1 H-NMR(D 2 0) 5 : 1. 62C1H, q, J=12. 7Hz), 2. 58C1H, m). 2. 73C1H, t, J=10. 3Hz), 2. 83(1H, 
t, J=12. 2Hz), 3. 24-3. 32(4H, m), 4. 07(1H, dd, J=10. 3, 5. 9Hz), 4. 17C1H, m), 4. 55C1H, 
m), 7. 00-7. 06(5H, m), 7. 60C1H, d, J=8. 3Hz), 7. 76-7. 77(2H, m), 8. 07-8. 17C4H, m). 

[^I«J42] (2S, 4S)-2-T = J / ^7l/-4-(*^7 x^^T^-^T = J )-N-(2 
- F'D + y-3- 7x-;^n t?;U) h°a >J v? > (^'|4#A &tfB ) 

(A) N-Ov>;U^- + '>*^l/«K— /U-trans-4- Ko + ->7°n'J > /f^xxr 

Kn + ->rn'J > * f-7l/x.x^7P±g^i£ (8. OOg . 44. Ommol) &}&4kJ 
t c P> (160ml ) K$&#U MJiW;> (18.4ml, 132mmol ) ti^ffcOi? 

73 



WO 98/17625 PCT/JP97/03812 

(9.43ml. 66. lmmol) £0 °CK TtJD^T^T3 WfflMWLtz 0 
&® (12. 3g > SiW) £?#/c 0 

(B) N-^> ^;^^>#;l^xwb-trans-4-(/ * y XJl^ — Jl^r^- SO /n'J> 

(A) Tl#t>tl/cN-0^;l/^-^^^;U^' — ;l--trans-4- Fn + y^oiJ > 
^^xxf/i' (12. 3g . 41. lmmol) ^^b^ f- U > (240ml ) Kjg#U h 'Ji 
f;l^7; > (17.2ml. 123mmol ) t / 9 > X 71/ * — 7l> (9.54ml. 123mmol ) & 

h 'J-)AT«l^ «t»*«JE**gLTS«'ffc^ (14. 7g . 5£fift) £ 

(C) N-^> 'JJU**- i/fyjUtf^. ;l/-cis-4- 7^ K7°d'J > J =$■ ;U x. x t ;U 

(B) •C#t>n/cN-^> v^;U^"4- S/*^l/sK— ;U-trans-4-(^ * > — JUJr* ->) 
/ntj > yf;HXfil/ (14. 7g . 41. lmmol) £DMF -7R (10: U v/v , 110ml 

) iCjg#U Ti^ft^ h'Jf A (16. 3g > 250mmol ) ^SD^T70°C{r T— mMW 

7kfi»^ h U ^ATS»Lfc^ ^J&^MJIMLT LTlfbntlgi^y 'J 
i]?Jlfi?2±f D?^77^ - (||xfjy- h^x>, 1:6 . v/v ) {CTff^ 
LtSIjb^i (12. 4g . 99% ) £#/c c 

^H-NMR(CDClg) 6 :2. 26(1H, m), 2. 48C1H, m). 3. 59(1H, m), 3. 66(1. 5H, s), 3. 80(1. 5H, 
s), 3. 8K1H, m), 4. 2K1H, m), 4. 49C1H, m), 5. 08-5. 24(2H, m), 7. 31-7. 39(5H, m). 

(D) N-<>^;^ + ->^^^x;hcis-4- T=7^n'J> /f^xxf^ 

(C) T-#£*ifcN-^> COU^^i/T^l/*'— 7l'-cis-4- 7^F7niJ> yf;bx 
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X^/P (3. OOg . 9. 86mmol) £THF -7j< (5:1 . v/v . 60ml) i:iiLT MJ7x 
-^X7^> (3. 88g , 14. 8mmol) ^TJD^T. -«tfc 0 SlS^^MEEMIIs 
LT?#^tl/c^^#)^v U ii>f frii 7A707h/77^ - (7 ^ 7 ? n 

n*;l/A. 1:100 . v/v ) ICTi ^ LT^JH^^I (1. 95g „ 71% ) £#7t 0 

(E) N-^>i7 7l/7f ^->77 7U*'-^;l'-cis-4-(N-tert- 7* h 4- -> 77 ;l/*' — 71/* ^ y x — 

(D) Tl#^tl/cN-0 71/^4- v/77;l/*'— 7l/-cis-4- 7- / 7n'J> y ^7l^ 
Xy^Jl (1.95g > 7. Olmraol) £N-tert- 7* b 4- 77 jUtf—jU* * y x -)IT 5 - > 

(2. 05g . 7. 36mmol) ^^7^U> (80ml) fC^#?L0 °C{iTHOBt (284mg „ 2. 
lOmmol ) ctWSCD- HC1 (1. 41g > 7. 36mmol) ^i:#fiLt-Bj(sI 

Tt#^n/ca^^^-> 'J ijtffriiy i*>7 u^t b ?=>y 4 - (ftS*if-;b- h;u^ 
>s 1:4 > v/v ) iCTff^LT^I^^J (2. 40g . 63% ) £?#/c 0 
l H-NMR(CDCl 3 ) d : 1. 43(9H, s), 1. 84-1. 99(2H, m), 2. 12(1H, m), 2. 47(1H, m), 2. 66(2H, 
m), 3. 54(1H, m), 3. 60(1. 5H, s), 3. 7K1H, m), 3. 78(1. 5H, s), 4. 05(1H, m), 4. 38(1H, m), 
4. 62(1H, m), 5. 04C1H, d, J-12. 2Hz), 5. 08(1H, brs), 5. 19C1H, d, J=12. 2Hz), 7. 16-7. 33 
(10H, m). 

(F) (2S, 4S)-2-'W Kn + y/ ^7b-4-(N-tert- y" b 4- is 77 Jltf — jU* ^ y x s^ju 
T"7—)VT I J )-N-<> ^71/^-^-^ 77 71/^-^71/ t°n U S J y 

(E) Tl#£tl7tN-0 i7;U^-4-->7^7l^*'-7l^-cis-4-(N-tert- 7 h 4- v # 71/^^- 
71/^^67 x.—)VT "7 —)IT I J ) 7°d V > 7^7l/aix^;b (2. 40g > 4.45mmol) 
£THF (40ml) izfeffl UtR*^ o MJ-7A (421mg „ 11. lmmol) £/JD;i> jjP 
mmiMLUft^S 7 J -)l> (8ml ) £1 B#ra1^^T^o< *) tfffiTLfco 
Jfr'ftU tK^Jd^.. ?on*7l/AT2 MftiifP^m^ WltS^^^-tfTfeTKfift 
m± b 'J9A«Lfct, §I^iEI»ttai|^f| (2.28g s ^iW) £ 
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#/:» 

(G) (2S,4S)-2-^ * — ^7l/-4-(N-tert- ? Y totf—fr* 
it? x jr.;l/T 5 — 71/ T i J )-N--"s > v>7l/;*-^ -> # 7l/#'.=. 7U h° o 'J -7 7 

(F) T#£ft£:(2S,4S)-2-'W Kn + ->^ f7l/-4-(N-tert- 7* h 4- 7 77 71/^71/ 
x-^77-iH 5 7 )-N-K> i> fr-fr^-ist! — »J 7 7 (2. 28g > 

4. 46mmol) ^M^fW> (40ml) Kig#U h'Jxf;H;> (1.86ml, 13. 
4mmol) ti&it/ 7 7X7l/*x;l, (1.03ml, 13. 4mmol) £0 0 CirTiJtI^T^i^-C-2 
B#P B W^ L /Co SM* 7 n n * L * x >f?zk*£$u fia^D^i?7jc^^ 

fcSK ^I^MiLT«^i (2. 63g „ 5£S#J) £?#/c Q 

(H) (2S, 4S)-2-77 hV ^7l/-4-(N-tert- ^ h + i/*;^;l/^*7x-;l/77- 
7i/T ^ y )-N-< 7 i?;],**- 7 77 ;l/*"x;l/ h°n 'J -7 7 

(G) Ti#t>tL/c(2S,4S)-2-y 7 >x;U*-;l/^- + v/y f-7U-4-(N-tert- 7' 

77 7U^r.;l/^^--7 i-r:;l/T^— Jl>T I J )-N-<7 7;b:t + 7 77 7l/#x ;I/ t° o U 7 7 
(2. 63g . 4. 46mmol) £DMF -tK (10: K v/v . 55ml) i:j§gU, T^bt h'J-7 
A (1.45g . 22. 3mmol) £SD;iT70 o Cfr T-Bfcjgj$ L/c 0 KtS^^SC^. 

- h;l/x>, 1:5 . v/v ) i:t|flLtiI^ (1.99g , 83% ) £#7t 0 
^H-NMR(CDClg) 5 : 1. 44(9H, s), 1. 72C1H, m), 1. 9K1H, m), 2. 15C1H, m), 2. 24C1H, m), 
2. 68(2H, t, J=7. 8Hz), 3. 26(1H, m), 3. 37C1H, m), 3. 81 (1H, brm), 4. 05(3H, brm), 4. 47(1H, 
m), 4. 97C1H, brs), 5. 09C1H, d, J=12. 7Hz), 5. 15C1H, d, J=12. 7Hz), 7. 16-7. 34Q0H, m). 

(I) (2S,4S)-2-(N-tert-7* h * 7 77 ;l/#— 71/T i J ) /• ?7l/-4-(N-tert- 7 h^7 
77 71/^^71/^^7 x^;l/T^— ;UT S y)-N-Ov?;l/t+^7J^^-;Vt°n U 77 

(H) t?#t>tl7t(2S,4S)-2-T^ K> f-7l/-4-(N-tert- 7 h ^^^^77 7^^^.71/7 
x-;l/77-;l/7 S /)-N- < 7 y;l/t + '>*;l/>Ki;l/ t°n l) -7 7 (1. 99g . 3. 
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71mmol) £THF -;J< (5:1 . v/v „ 48ml) LT h U7x-;l/*X7-f > (1. 

46g s 5.56mmol) fcj&nAT, -ifeJJIJ^Lfco SM^iEliltHbtl/ciM 
Zi&ikt^Vy (25ml) fd^gi?U h'Jxf;l/7;> (1. 15mU 11. lmmol) £ S>- 
tert-7'^;U^^;P^^-- h (2.43g . 11. lmmol) CDi&lkJ U (20ml) £ 

o °c ic x jfja 7L x m-u x—mmw l tz o mm & mmm^ itii^titm^y'j* 

f;^7A^ D7K77^ - (T-i? h>-h;l/x^ 1:8, v/v ) KTfMK LT 
(1.46g . 65% ) 

^H-NMR(CDClg) 5 : 1. 43(9H, s), 1. 45C9H, s), 1. 84(1H, m), 1. 92QH, m), 2. 17(2H, m), 
2. 68(2H, m), 3. 26(1H, m), 3. 45(2H, m), 3. 73C1H, m), 3. 99(1H, m), 4. 25(1H, m), 4. 33C1H, 
m), 5. 06C1H, d, J=12. 2Hz), 5. 13(1H, brm), 5. 14(1H, d, J=12. 2Hz), 7. 16-7. 33C10H, m). 



(J) (2S, 4S)-2-(N-tert-7* h ^ ti )\>-R—frT i J ) / ^;l/-4-(N-tert- 7"h^-> 

(I) Tl#^n/c(2S,4S)-2-(N-tert-7* h ^ y^^^-;l7 ~ 7 ) y ^;U-4-(N- 
tert- ~f h^>77/l/;K— ;l/*^&7 i^^7 7-^7 5 y )-N-<> V'jVir^r is ii ;UsJ? 
^;Ut°n<J^> (1.40g > 2. 29mmol) £>*y-;U (30ml) KigflSU 5%^°7^7 
(300mg ) ^jJD^T. 7K^#SimT (1 «JEE) T— Hft» LfcgK £t>{r7.R 

mmit&m (i.09g > ^fc 0 



(K) (2S, 4S)-2-(N-tert-r h ^->77;P^-;l/T = y ) y f-;U-4-(N-tert- 7*h + v 
* ;|/t-;l/* 1 7 x - ^7 7 - ^7 ; ; )-N-(2- Kn + y-3- 7x^7nh° 

(j) -c#b>n/c(2S,4S)-2-(N-tert-7* h ^ -> 77 ;U*'-^T S y ) yf;H-(N- 
tert- 7>^y7);^-^^^7x-^77^^7; 7) t°o'J (250mg „ 0. 
525mmol ) 77°n h°;b7;!/3-^i:iiL> (2.3-^4- v 7° n t°;P) -^>-fr' 
> (276ml „ 2. lOmmol) *1m?LT— ttW Lfc 0 £j&»&**fl£»*&LT#S> 
tifzBM^^^ u iitffrii^ A 7 d v h7 -, 77^- (y * y 7 d p*;ua n 
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1:200 . vv ) nx^mmmLxjmMoiLmm^&rs^tzmm^t^cDm^ 

A 7&^B ^tl^ftl55mg (48% ) . 126mg (39% ) £t#/c D 
• H14$:A : ^H-NMR(CDClg) S : 1. 42(9H, s), 1. 43(9H, s), 1. 88(2H, m), 2. 26(1H, m), 

2. 49C1H, m), 2. 66-2. 80(6H, m), 2. 98C1H, ra), 3. 18C1H, brs), 3. 90C1H, m), 4. 04C1H, ra), 

4. 33C1H, m), 5. 14C1H, brs), 6. 78(1H, brs), 7. 15-7. 29C10H, m). 
. M1*M*B : ^H-NMR(CDClg) 6 : 1. 42(9H, s), 1. 44C9H, s), 1. 88C1H, ra), 2. 13C1H, ra), 

2. 22-2. 40(2H, m), 2. 66(2H, t, J=7. 3Hz), 2. 63-2. 83(4H, ra), 2. 97C1H, m), 3. 13C1H, m), 

3. 27C1H, m), 3. 84C1H, m), 3. 98C1H, m), 4. 3K1H, m), 5. 05C1H, brs), 5. 56(1H, brs), 6. 
60C1H, brs), 7. 16-7. 28(10H,m). 

(L) (2S,4S)-2-7; yyf^-4-(* ; &7x-;l/7 7-;l/7; y)-N-(2- Kn + 
->-3- 7 x.-)\>-fu h°;U) t°n U >> > (Mt£#A ) 

(K) T#^n/c(2S, 4S)-2-(N-tert-7" h * JUtf-JUT i J ) * f-;U-4-(N- 
tert- 7"h + y*;^-;l'* ; E7x-;l'77-il'7;y)-lf-(2- Ko + ->-3 

- 7x-;l/7 s nh» t°n'J^> (IttftA „ 155mg . 0. 254mmol ) £4.2 

(4mi ) Kmmz^z mmmwLtzo Kmm^mmm^/ * j- 

(83. 2rag. 62% ) £H^i££ Lt#t 0 
1 H-NMR(D 2 0) 5 : 1. 95C1H, m), 2. 26(2H, m), 2. 78(2H, t, 1=1. 8Hz), 2. 83-2. 98(3H, m), 

3. 33(1H, m), 3. 44(1H, dd, J=13. 2, 9. 3Hz), 3. 57-3. 69(4H, m), 4. 07(2H, m), 4. 33(1H, m), 

4. 48(lH,m),7. 28-7. 46C10H, m). 

(M) (2S,4S)-2-7; ; ;H-(**7xi;l/77-;P7; >/)-N-(2- 'W Kd* 
•>-3- ^ ^-;l^7°n t°;lO tfo U > (^t£#:B ) 

(K) T-#t>tl/c(2S, 4S)-2-(N-tert-7* V * ^ ii )\s#-)l>T I J ) > t^-4-(N- 
tert- 7h + ->*W-W ; e7xx;l/77-^7;y)-N-(2- >W Kd*->-3 

- -7 x^7nt» t°D'J v>> (H1*H*B „ 126mg „ 0- 206mmol ) £4.2 &5£jtg 

m^y-^^M (3mi ) Kmm^m mmmwLtz 0 mrnLzmsMm^t? 
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® (72. 5mg. 68% ) *HigSttLT#fc 0 

^-NMRCDgO) 6 : 1. 95C1H, m), 2. 28C2H, m), 2. 76C2H, t, J=7. 3Hz), 2. 82-2. 95(3H, m), 
3. 31-3. 52C5H, ra), 3. 68C1H, m), 3. 88C1H, m), 4. 05C1H, m), 4. 20C1H, m), 4. 48C1H, m), 7. 
29-7. 43C10H, m). 

[^IM^J43] (2S, 4S)-2-T i J S ^ ;W-4-(* * "7 x-^T^—^T S 7 )-N-( 

(A) (2S, 4S)-2-(N-tert-7* — )VT I J ) ^ f-;U-4-(N-tert- 7*h*'> 
77;l/^^;u^^r7 x— ;b7 7- ;U7 ^ > )-N-( 7 i_;^d tf;UT S 7 ^jU^—ju) 

H»J42(J) -e#t>n/c(2S,4S)-2-(N-tert-y h + ->*;l/-f-^7 5 J ) > 
-4-(N-tert- 7' h + -> # — M>t7 x — ;l/7 5- ;l/T ^ J ) fc?oUv?> (120mg 
„ 0. 252mmol ) &i&4t/ f- lx > (3ml ) KigJffU 4-7x-;l/g§^ (82. 8mg. 0. 
504mmol ) . ^7i-WX* l J^7v? K (163ml N 0. 758mmol ) > |- 'Jxf 
^7; > (211ml „ 1. 51mmol) ^ t>IS I /; ^ 7 ■> 7- K® h ;H >M (10ml 
) (CO °C{CT^tI^TS^T-3 BfPaljfl^L/Co n u A LIS 

^no*;l/A, 1:100 > v/v ) (CTffM LTlIib^ (128mg . 80% ) fclffco 
^H-NMR(CDClg) 5 : 1. 43(9H, s), 1. 45(9H, s), 1. 82-1. 96(4H, m), 2. 04-2. 16C2H, m), 2. 
63-2. 71 (4H, m), 3. 13C1H, m), 3. 25(3H, m), 3. 44(2H, m), 4. 05C1H, brs), 4. 24-4. 3K2H, 
m), 4. 50QH, brs), 5. 43C1H, brs), 5. 70(1H, brs), 7. 15-7. 28C10H, m), 8. 35C1H, brs). 

(B) (2S, 4S)-2-7 ; 7 > f ;H-(* 1 7 x _;l/7 7 -;l/7 ; 7 )+( 7x-7l/7°o 
t°;l/T ~ J ;U) h°n 'J 

(A) Tl#£>n/c(2S, 4S)-2-(N-tert-7' h + y*;^'x;l/7 5 7 ) ^f;H-(N- 
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tert- 7'h + ->*;^'-i^t7x-^7 7-;H;7)+( 7 * —)V7u \£)1<T 
I j #;u#.r.;u) t°o U S> > (128mg . 0. 201mmol ) £4. 2 7 J - )VM 

m (3mi ) izmm^^2 mmmw^tz 0 

LT^iL, ^^^^i^>'Wi--r;l/^ffi^T@'fb$^^j||'fb^ (83. 3mg N 82 
% ) ^z:±gMigi: LxntZo 

1 H-NMR(D 2 0) 6 : 1. 72(1H, m), 1. 89(2H, m), 2. 27(2H, m), 2. 48(1H, m), 2. 69-2. 76(4H, 
m), 2. 99-3. 33(6H, m), 4. 02(1H, ra), 4. 03-4. 12(2H, m), 7. 26-7. 42C10H, m). 

mtmiW (2S,4S)-2-T ^ 7 ^ fiH-(t^7 x-;b77-^7 = 7 )-N-( 



(A) .(2S,4S)-2-(N-tert-7* h + •> # ;1/tK-;UT S V ) 7 f-;U-4-(N-tert- 7* 
^il/*^Wt7i-iP77-il/7;y)+(<> , /77>-2~ ^;U^j=.;l/) b°n 

»#|J42(J) T'#^tl/c(2S,4S)-2-(N-tert-7>^->77;U^-;l/T = 7 ) 
-4-(N-tert- 7* h + ->*;^-M ; &7 x— ;b7 7^^7 5 J ) tfnl)^> (102mg 
s 0. 214mmol ) K>7'7 7>-2- ijJl># >Wi (52. Omg, 0. 321mmol ) 
^•U> (3ml ) K-mMLO °C(CTHOBt (8. 7mg „ 0. 0642mmol) iWSCD- HC1 (61. 
5mg. 0. 321mmol ) t V 'Jxf^7; > (44.7ml. 0. 321mmol ) £#D;ifc^ MM. 
CISLT- mmWLtZo Btfcmz? n D^^Atftt, fi&fDKK**^- h U 

7A 7 K^. mmik^x-m^Ltzo mmmzmykmrn-t- h u 7/,«l/:i, 

(^y-^-7 0 0*^A, 1:10, v/v ) CtftlLTlM^i (HOmg . 83 

% ) ^Hfco 

^H-NMR(CDClg) <5 : 1. 44(9H, s), 1. 48(9H, s), 1. 97(2H, m), 2. 19(2H, m), 2. 72(2H, t, J 
=7. 3Hz), 3. 32C1H, m), 3. 59C1H, m), 4. 10C1H, m), 4. 31 (1H, m), 4. 49C1H, m), 4. 56(1H, m), 
5. 42C1H, m), 5. 810C1H, brs), 7. 13-7. 65C10H, m), 8. 54C1H, brs). 
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(B) (2S, 4S)-2-7 i ; ^ f ;H-(t^7 ; )-N-( Ov"7^> 

-2- JjjU# — Jl>) tf n U 'J > 

(A) -Ci#t>n/c(2S,4S)-2-(N-tert-7'h + v'^;U^-;l/T ~ J ) >f;M-(N- 
tert- 7*h + ->^;^*-;l'* : e7i-/l'77-;l/7; y)-N-( Ov"7^>-2- 
^;UsJC^.;l/) tf u U > (HOmg N 0. 177mmol ) £4. 2 &^ig®M * 7 -^i&ift 

(3mi ) K-mmzm mmmwLtz 0 g»ffiiiSL^y-;K'WiL 

TfglfeHU a^ { ^^^^^;Ui--r;l/^ffl^T@'fb$-ti-^li^tl (71.0mg, 81 
% ) Uit, 

^H-NMR (DgO) d : 1. 81 (1H, m), 2. 30C2H, m), 2. 63C1H, m). 2. 78C2H, t, J=7. 8Hz), 3. 34C1H, 
m), 3. 59QH, m), 4. 04C1H, m), 4. 17C2H, m), 4. 6K1H, m), 7. 12C1H, m), 7. 28-7. 33(3H, in), 
7. 42-7. 48(2H, m), 7. 53-7. 60(2H, m), 7. 69C1H, m), 7. 85C1H, m). 



[^WJ45] (2S,4S)-2-T i y / fM-(*t7 x -;b77-^7 5 y )-N-( 
OVTd] f7 7-;P-2- ftyl^ — t°n'J^> 

(A) (2S,4S)-2-(N-tert--r h + jK—^T S y ) y f-;l/-4-(N-tert- + y 

^;l/#'-;l/^ ; e7x-;l/77-^7;y)-N-( OV~[d] 7 V - ^-2- 77 71^— 
tf n 'J v» > 

^»|J42(J) Tl#btl/c(2S,4S)-2-(N-tert-7" h + ->^;U^-^;l/T ^ 7 ) y 
-4-(N-tert- 7° h * > 77 ^ 7 x — ;UT 5 — ^ y ) t°ouy> (lOOmg 
> 0. 210mmol ) £<<>V"[d] f7 7"-;H- t^;1/^>^ (48. 9mg, 0. 273mmol ) 
^ig^y^U> (3ml ) i:^gl0 "CiCTHOBt (8. 5mg „ 0. 0629mmol) iWSCD- 
HC1 (52. 3mg . 0. 273mmol ) t h'Jxf^T; > (38ml. 0. 273mmol ) ^Qx.tz 

*7^ h u 7A7K^^> mm&i&yk-zm&i'Ko wii^wmt- h u 7 a tie 

7 * - (^y-^-ypn*;^, 1:100 . v/v ) i:tHILt»i 
(124mg , 93% ) £#fc 0 
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^-NMRCCDClg) S :1. 46C9H, s), 1. 47(9H, s), 1. 98(2H, m), 2: 2K2H, m), 2. 71C2H, m), 
3. 40C1H, m), 3. 65C1H, m), 4. 34C2H, m), 4. 53(3H, m), 5. 46C2H, ra), 7. 12-7. 28C5H, m), 7. 
47-7. 57(4H, m). 

(B) C2S, 4S)-2-T i J J f-;l/-4-(* * 7 i 7 )-N-( ^ > V [d] 

f - T v" - ;l>-2- # )i> jH — ;U) t° o l> 5? 7 

(A) -C#t»n/c(2S,4S)-2-(N-tert-7' h * # ;u # 7 5 7 ) / ^;l/-4-(N- 
tert- / h + ;/ * ^iK-^* * 7 x i;l/7 7 i;P7 ; y )-N-( <>7[d] f-77- 
;U-2- t 0 D'J^> (124mg N 0. 194mmol ) £4.2 %L%Wk * 9 J - ^ 

•mm. (3mi ) B#r B i«^L^ 0 sistt*«ffiaiieL> ^y-^-cafcia* 

»LT, a®#/^^^-^^^-^^^ffl^T@^^i±S^b^#) (91. 8mg, 93% ) 

1 H-NMR(D 2 0) d : 1. 80C1H, m), 2. 27(2H, m), 2. 64C1H, m), 2. 73(2H, m), 3. 36(3H, m), 3. 
42(1H, ra), 4. 02C1H, m), 4. 17C2H, m), 4. 6K1H, m), 6. 93C1H, m), 7. 20(4H, m), 7. 64(2H, 
brs),8. 12C2H, brs). 

immmW (2S,4S)-2-7 5 / > ?-;U-4-(*^7 x-;H7-;V7 S y )-N-(6 

(A) (2S, 4S)-2-(N-tert-7* b * -7 # ;P*'^;b7 = J ) ^ f-;U-4-(N-tert- + y 
* 1 7 x - ;l/7 7 - ^7 ; 7 )+(6- / h + 7-2- t7HW fc° o U 

-J y 

^WJ42(J) T|#^n/c(2S, 4S)-2-(N-tert-7* h^i/*;U^-;l/T 5 J ) ^ f7U 
-4-(N-tert- 7* h 4- 7 ii Jltf— 7 x —JUT ? — JUT I J ) t°nl)77 (lOOmg 
„ 0. 210mmol ) t%- * b + 7-2- 7^7 h 18 (55. 2mg. 0. 273ramol ) %f&itS f- 
7 7 (3ml ) KjgflpLO °C(CTH0Bt (8. 5mg „ 0. 0629mmol) iffSCD- HC1 (52. 3mg. 
0. 273mmol ) t h 'Jxfil/7; 7 (38ml. 0. 273mmol ) ZMZ-t^ 
T — SfeJt^Lfco S«£7 nn*^AtftU fiS^S**** h U 7A 7 KI§ 
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iffiiiLTl#t»n/;»^-> 'J ^'^7A^ - (y * y - 

;b-^nntw^, 1:100 . v/v ) JCTifit $SJ LtSI^^ (134mg „ 96% ) 
tz 0 

^-NMRCCDClg) 6 : 1. 45(9H, s), 1. 46(9H, s), 1. 83(1H, m), 1. 92(1H, m), 2. 13C1H, m), 
2. 24C1H, m), 2. 66(2H, t, J=7. 8Hz), 3. 39(1H, m), 3. 50(2H, m), 3. 80(1H, m), 3. 92C3H, s), 
4. 27C2H, m), 4. 5K1H, m), 5. 33C1H, brs), 5. 7K1H, brs), 7. 12-7. 27(7H, m), 7. 47C1H, 
d, J=8. 3Hz), 7. 72C1H, m), 7. 85C1H, s), 8. 12C1H, brs). 

(B) (2S,4S)-2-T ^ J y f^H-(*t7 x^.^7 7-;l/7 5 7 )-N-(6~ 7 b*v- 
2- t7K^) fcf p U > 

(A) -C#t>n^(2S,4S)-2-(N-tert-7' h^^^;U4?-;l/T $ 7 ) /fiH-(N- 
tert- 7' h + y*;W-Mt 7i-il/77-/l/7 ; y)-N-(6- y h^v-2- ^7 
h ^ AO t°o >J 5? > (134mg . 0. 203mmol ) £4. 2 *jl®t£f?y * y - ^M'M (3ml 

m^^}^^^f-^^--"r^^m^rmit^^mm^m m. om g , 74% ) £ 

^H-NMRCDgO) <5 : 1. 70C1H, m), 2. 14C1H, m), 2. 54(1H, m), 2. 60C1H, m), 3. 28-3. 40(711, 
m), 3. 69(1H, m), 3. 96(2H, m), 4. 54(1H, m), 6. 58 0H, m), 6. 84-7. 0K6H, m), 7. 47C1H, d, 
J=8. 3Hz),7. 69(1H, m), 7. 87(1H, s). 

C^Mf'J47] (2S, 4S)-2-T f iH-(*t7i-^77-)l'7 5 J )-N-(3 

- / W Kn + i/-2- -T7 b A) h°DUi?> 

(A) (2S, 4S)-2-(N-tert-7'> ^vt^A^^AT = y ) y f-;U-4-(N-tert- 
*;l/^-i^t7x-^7 7-^7;;) + (3- Fn + ->-2- -f- 7 h -Y ;U) t° 

D 'J > 

^»J42(J) T#^ti/c(2S,4S)-2-(N-tert-7' h4-->7^;l/^-AT = y ) y f ;b 
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-4-(N-tert- 7'h + '>^^t—W : e7x-;l'77-;l'7;V) k°a'J-7> (300mg 
. 0. 629mmol ) <h3-'W Kn + ->-2- i"7 h^gg (178mg „ 0. 944mmol ) 

^ f- U > (6ml ) (I^S?L0 °C i~ THOBt (43. 5mg. 0. 315mmol ) <tWSCD- HC1 
(181mg „ 0. 944mmol ) t h 'J if^7 5 > (132ml „ 0. 944mmol ) &1]\]7ttz'{&, 

fc^. ^iK^z^JEMIS titzmm* y u 77 ^';pt7 7^07^77^- 

(^ ^V-;!/-? on*^> 1:100 > v/v ) iZ XffiM UT^jUffc^ (131mg , 
32% ) £#/c 0 

^H-NMR(CDClg) <5 : 1. 43C18H, s), 1.80(lH,m), 1. 90(1H, m), 2. 10C1H, m), 2. 25C1H, m), 
2. 65(2H, m), 3. 38(1H, m), 3. 47(1H, m), 3. 58(1H, m), 3. 89(1H, ra), 4. 28(2H, m), 4. 52C1H, 
m), 5. 35C1H, m), 5. 67(1H, m), 7. 12-7. 28(9H, m), 7. 43(1H, t, J=7. 3Hz), 7. 63-7. 63(2H, 
m),8. 17(1H, brs),9. 64(1H, brs). 

(B) (2S,4S)-2-T ^ J t i-Jl-A-C^^ey x.-jUT^~^T i J )-N-(3- Ko + 
v-2- t^7KW t°o U > 

(A) -c#t>n/c(2S, 4S)-2-(N-tert-7* b ^ -> # 7l/*"^;UT I J ) ^;U-4-(N- 
tert- 7'h + y*/^-^*^7i-;b77-^7;/)+(3- Kn + v-2 
- t7h^^) t°n U v 5 > (106mg „ 0. 164mmol ) £4. 2 ^l^ig^^ * J - J^mM 

(3ml ) (r^$#2NFK«I^L^o 5LfcM&mE.mmLJ 
Tf£*S|U a^^^^^-^^^-T-^^ffi^-CSl^^-tir^lKb^ (71.3mg. 84 
% ) ^^m^c!: lT#fc, 

1 H-NMR(D 2 0) (5 : 1. 65(1H, m), 2. 24(2H, m), 2. 65(3H, m), 2. 95(2H, t, J=10. 5Hz), 3. 15 
(1H, dd, J=H. 2, 7. 3Hz), 3. 31-3. 40(2H, m), 3. 94(2H, m), 4. 50(1H, m), 6. 54(1H, t, J=7. 
3Hz), 6. 88(2H, t, J=7. 3Hz), 7. 03(2H, d, J=7. 3Hz), 7. 47-7. 5K2H, m), 7. 61 (1H, t, J=7. 
3Hz), 7. 86C1H, d, J=8. 3Hz), 7. 90C1H, s), 7. 95(1H, d, J=8. 3Hz). 

[^I»J48] (2S, 4S)-2-T i J / f- JV-A-i** 7 t -^77-^7 = J )-N-(2 
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«#'J42(J) "C# t> n/c (2S.4S) -2- (N-tert- 7' b * -> ft JVtf-jUT i J ) > 
-4-(N-tert- 7" h + -> * ;U** — A* * 7 x — ;UT 5 — ^7 ~ j ) t°n<J^><!;2- 

^-NMRCDgO) 5 : 1. 67C1H, m), 2. 25(2H, m), 2. 65(3H, m), 3. 18C1H, m), 3. 33-3. 38(3H, 
in), 3. 94(2H, m), 4. 55C1H, m), 6. 61 (1H, t, J=7. 3Hz), 6. 95(2H, t, J=7. 3Hz), 7. 07C2H, d, 
J=7. 3Hz), 7. 60C1H, d, J=8. 8Hz), 7. 66-7. 7K2H, m), 8. 04-8. 1K4H, m). 

imt&mW (2S,4S)-2-T i J / f;H-(*€7x-^77-^7 = 7 )-N-(2 

(A) (2S,4S)-2-(N-tert-y h + ->*yU^— ;l/T S / ) / f- A>-4-(N-tert- 7h + -> 
* 1 7 x - ^7 7 - iV7 ; / ) + (2- U >XJl* — jl) bfaUi^ 

^»J42(J) Tl#£tl/c(2S, 4S)-2-(N-tert-7 h + y^^*'-^7 = y ) /• 
-4-(N-tert- 7'h^->*M-M€7i-;l/77-^7; y) tfnU^> (126mg 
> 0. 264mmol ) *Wc*=f-\sy (2ml ) lemfflL, h'Jxf^j; > (43ml. 0. 
309mmol ) ti&4t± ~7 9 V — )l> (70. lmg, 0. 309mmol ) £0 "CdT^DX-T 

v U ? U$ P7t>^77-f - (T-fer h >- h 1:9 > v/v ) KTifit 

^ITIM^ (98. 2mg. 56% ) £#/c c 

^H-NMR(CDClg) 5 : 1. 43(9H, s), 1. 45(9H, s), 1. 75(2H, brs), 2. 15C1H, m), 2. 66(2H, t, 
J=7. 8Hz), 3. 44-3. 54(4H, m), 3. 84C1H, brs), 4. 07(1H, brs), 4. 18C1H, brs), 5. 18C1H, 
brs), 5. 30C1H, brs), 7. 15-7. 20(3H, m), 7. 25-7. 28(2H, m), 7. 62-7. 66(2H, m), 7. 77C1H, 
dd, J=8. 3, 2. 0Hz), 7. 89-7. 98(3H, m), 8. 39(1H, s). 

(B) (2S,4S)-2-T 5 J / ^;U-4-(^^7 *i;l/77-;l/7 5 7 )-N-(2- ^ 7 * U > 
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x;i/* — ;u) tin u > 

(A) 7?#£>ft/c(2S, 4S)-2-(N-tert-:/ F + y^;^'-^7 = y ) y ^ ;b-4-(N- 

t°n "J y > (98. 2mg. 0. 147mmol ) £4. 2 j^iggM * 7 (3ml ) 

a®^v?^^^--r^^^ 7Ki-^L?lM^LT^M^^ (67.5mg. 
85% ) ^nM^iLtllto 

1 H-NMR(D 2 0) 5 : 1. 56C1H, m), 2. 19C3H, in), 2. 68(2H, m), 3. 10C1H, m), 3. 25(2H, m). 3. 
66C1H, in), 3. 85C1H, m), 4. 18C1H, m), 7. 22(3H, m), 7. 36(2H, in), 7. 74-7. 9K3H, m), 8. 09 
-8. 23(3H, m),8. 60C1H, s). 

[^»J503 (2S, 4S) - 2- 7 ; 7 ^ f ^-4- ( * ^ 7 x - ;H 7 - ^ 7 ; 7 ) -N- ( a- 
h ;i/x >x;l/^-;l/) t°n'jy> 

(A) (2S, 4S)-2-(N-tert-7' h * v * — $ y ) y f- ;l/-4-(N-tert- 7" h^-> 
77;l/^' — 7 ;l/T $ y )-N-( a- h/Ux.>X7l/* — 7lO tfn'Jv* 

y 

^»'J42(J) T#t>ti/c(2S,4S)-2-(N-tert-7^ h^i/*;U^'-7UT i y ) y f-yb 
-4-(N-tert- 7' h 4- v * ;U#.=. Jl** 7 x — ;l/T 5 —JUT I J ) h°o'Jv ? > (126mg 

„ 0. 264mmol ) £*^fcy f- U > (2ml ) K$gf?U h ! J xf ;l/7 ; > (34.5ml. 
0. 248mmol ) £i&4ka- b jU^> XJU* — Jl> (47. 2mg. 0. 248mmol ) £0 "CfrTflP 

') ilffril*? A? D?h/77^ - (T-fe h > - h^^>. 1:9 , v/v ) 
(CTffM Ltilfh^tl (103mg . 62% ) £f#fc 0 

^H-NMR(CDClg) 8 : 1. 44(9H, s), 1. 45(9H, s), 1. 93C1H, m), 2. 17C1H, m), 2. 69(2H, t, J 
=7. 3Hz), 3. 02C1H, m), 3. 14C1H, m), 3. 25C1H, m), 3. 58C1H, m), 4. 09-4. 35(2H, m), 4. 26 
(2H, s), 4. 79C1H, m), 5. 30C1H, brs), 7. 17-7. 37C10H, m). 
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(B) (2S, 4S)-2-T S J * f;H-(**7 ^—jUT^—JlT z J )-N-( a- h > 
— AO fcfn U v 5 > 

(A) T# t»tl/c (2S, 4S)-2-(N-tert-7' h 4- «> # ;l/t*-^7 5 J ) ^A-4-(N- 
tert- y h + *> * ^jJ?-;!/ * * 7 * - ;P7 7 -^7 ; y )-N-( a- Y JV^y^fr* 
fcfn 'J i?> (103rag „ 0. 163ramol ) £4. 2 * J (3ml ) 

aafti^if^i-r;^^ 7Ktw»»L/^JiSISiftL-C^ffi^^te (65. lrag. 
79% ) *^ISHT#/;„ 

1 H-NMR(D 2 0) 8 : 1. 67C1H, m), 2. 27(2H, m), 2. 54C1H, m), 2. 74(2H, t, J=7. 3Hz). 3. 04- 

3. 09(3H, m), 3. 62(1H, m), 3. 97-4. 07(3H, m), 4. 6K2H, s), 7. 28-7. 5K10H, m). 

[^WiJ51] (2S,4S)-2-( 7 x-^7 7- ;l/7 ; 7 ^ f ;b)-4-/'J ->^7 ; 7-N 
-(2,2- ^7i-Mf^) t°nU>>> 

(A) N-(2, 2- 'Jy x— ;Uif-;P)-cis-4-(N-tert-y b ^ v^A^A:/ 'J ->^7 ; 
y) 7d'J> /■ f;bx7f;b 

^2fflj0>J35(B) T-#btl/cN-(2, 2- •?7x-;bxf;l/)-cis-4-7;y7°n'J> 
^f;bxxf ;V (266mg > 0. 820mmol ) iN-tert- /^y^jWxj^'iJ •> > 
(172rag „ 0. 984mmol ) *mt* f- U > (8ml ) iC^fLO °CiCTHOBt (22. 2mg. 
0. 164mmol ) iWSCD- HC1 (189mg . 0. 984mmol ) %MZ.tz&^ Sfii:#SLT- 
HfeiJH* Lfco ? n a *;UAT*MR Lffift&BfcKfft:*- h U •) A7k*g$u IS 

iLTl#bnt»^y 'J ii>f)\<-h 7 A ? K57^ - «xf;b- h 

1:2 . v/v ) jrTfifS^LT^S^t! (292mg „ 74% ) £?#fc 0 
^-NMRCCDClg) 5 :7. 30-7. 18C10H, in), 6. 75C1H, brs), 4. 95C1H, brs), 4. 23C1H. brs), 

4. 1K1H, dd, J=9. 8, 6. 4Hz), 3. 64(3H, s), 3. 70-3. 56(2H, m), 3. 42QH, dd, J=12. 2, 9. 8Hz), 
3. 32(1H, dd, J=9. 8, 3. 4Hz), 3. 04C1H, dd, J=12. 2, 6. 4Hz), 2. 85(1H, d, J=9. 3Hz), 2. 63 
(1H, dd, J=9. 3, 4. 9Hz), 2. 30(1H, m), 1. 76C1H, m), 1. 46(9H, s). 
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(B) (2S,4S)-2-'W Fn + ->y ^;P-4-(N-tert- /Ry^i^'-^^'J ->;P7; 
y)-N-(2,2- S>"7 x^;l/^;iO t°n'J^> 

(A) -C#t>ti/cN-(2, 2- x— ;l/J.f-;U)-cis-4-(N-tert-y b 4- ;U 
W is)VT ;7) /d'J> > f^xxfib (144mg . 0. 299mmol ) £THF (5ml 
) I^UjjCfftH^th'Jf^ (33. 9mg. 0. 897mmol ) £#D^U fiQ&SdfE U 
tztifibji 9 J -)l (0.5ml ) £0.5 BtfSrfMtT^o < 0 iiTLtl^fc c * b 

n^ibA, 1:10. v/v ) CTISUII^I (119mg „ 88% ) £?#/c Q 
1 H-NMR(CDC1 3 ) 5 :7. 35-7. 2K10H, m), 6. 46C1H, brs), 4. 95C1H, brs), 4. 30(1H, m), 4. 
09(1H, dd, J=ll. 7, 4. 9Hz), 3. 68-3. 6K2H, m), 3. 50C1H, d, J=ll. 7Hz), 3. 33C1H, dd, J= 
12. 2, 11. 7Hz), 3. 20C1H, d, J=ll. 7Hz), 3. 15C1H. d, J=9. 3Hz), 2. 94C1H, dd, 12. 2, 4. 9Hz), 
2. 72(1H, d, J=8. 8Hz), 2. 56C1H, dd, J=9. 3, 4. 4Hz), 2. 29(1H, m), 1. 68C1H, brs), 1. 48C1H, 
m), 1.46C9H, s). 



(C) (2S, 4S)-2-^ * — Jljr^isJ ^;l/-4-(N-tert- 7* h + ->^;l"K-;^ 

U ->^7 = 7 )-N-(2, 2- -^7xx^xf ;b) t°n'Jv ? > 

(B) T#£tifc(2S, 4S)-2-'W Kn + ->y f-;U-4-(N-tert- 7'h + ->*W-^ 
r'J ->;l/T 5 y)-N-(2,2- v^7i-;Hf;l') t°o'J>>> (119mg „ 0. 262mmol ) 
* U > (3ml ) n2gJJ?U i&<itJ?>XJl*-Jl< (61ml, 0. 787mmol ) £ 
h ij xf;P7; > (110ml „ 0. 787mmol ) °CKT1 t^jt^ L/c 0 * & 

ft^ufco m&m&mfrmwu- v u 7a«i^ n^iEiSLtii 

^i$J (161mg . 5£*tt) ^#/Co #^>n/ca^#)!iCtiJ£(_h*»M^-6Ci^<^ 



(D) (2S,4S)-2-T^ f-;U-4-(N-tert- 7* h + ii jV^—fr? U y^7; / )- 

88 



WO 98/17625 PCT/JP97/03812 

N-(2. 2- 5?7i-;bxf;P) tf p U -7 > 

(C) -C^#t>n7t(2S,4S)-2-^ 7 >x^*-^ + S/>t f-;l/-4-(N-tert- 7*b*7 
^;l/^^'J->^7;;)-N-(2,2- 7 7 * — ;l/.x^U) t°o'J7> (139mg N 0. 
261mmol ) £DMF -jjc (10: K v/v , 3.3ml ) i:Mt> 7 7>ffc^- h'J^A (85. 
Omg. 1. 31ramol) ^Snx.T70°C{CT6 t»U:o «£M£E 

Jg7 nv h /7 "7 >r - (ftixf;l/- 1:1 . v/v ) fCTffM LT^M'ft 

^ (71.8mg, 57% ) ^#/: 0 

1 H-NMR(CDC1 3 ) 6 :7. 34-7. 20C10H, m), 6. 43C1H, m). 4. 64C1H, brs), 4. 18C1H, dd, J=8. 
3, 7. 8Hz), 4. 04C1H, m), 3. 75C1H, s), 3. 65C1H, d, J=ll. 2Hz), 3. 33C1H. dd, J=17. 1, 4. 9Hz), 
3. 07C1H, dd, J=12. 7, 8. 8Hz), 2. 95-2. 88(2H, m), 2. 70C1H, m), 2. 53C1H, d, J=10. 3Hz), 
2. 50(1H, d, J=10. 3Hz), 1. 69(2H, m), 1. 47(9H, s). 

(E) (2S,4S)-2-T ^ 7 7 ^;P-4-(N-tert- 7 h 7 77 71/^-^^ U y^7 S 7 )- 
N-C2.2- ^i-^xf/l/) h°nU7> 

(D) T#t>ti/c(2S, 4S)-2-7 7 K7 77b-4-(N-tert- 7* h + 777 Jl? U 7 
;U7 ^ 7)-N-(2,2- iJ7x-^xf^) fcfn'J7 7 (71. 8mg. 0. 150mmol ) £7 7 
7-;I/ (3ml ) 5^°7^f^i (10mg) £iD;LT, *#£ffl^T (1 

^tffi) Lite <, ftMg£2tJS!lU;fc^ »a£*«ffi»ISLTaJB^14l (70. 

(F) (2S, 4S)-2-(N-tert-7 h + 7 77 jl/tf~jU7 x — ;l>T 5 — ;UT ^ 7 7 f-;l/)-4- 
(N-tert-7 h + y^i^-^7"'J 7;l/7 S 7)-N-(2, 2- -7 7x-^x^) t°n 'J 

7 y 

(E) T^#t>tl7 l c(2S,4S)-2-7 ^ 7 7 f7l/-4-(N-tert- 7 h + 7 77 ;y^;b7 U 7 
;l'7;;)-N-(2,2- i?7i-;l/xf;l/) t?nU77 (67. 9mg. 0. 150mmol ) «tN- 
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tert- 7*F + ->*W-^7x^77-> (47. 8mg, 0. 180mmol ) U 
> (3ml ) K-mMLO °CfrTH0Bt (4. lmg N 0. 030ramol ) iWSCD- HC1 (34. 5mg. 
0. 180mmol ) &1}U?LfrWi, Ifii:#fimiriL/; 0 fcfcWL* 9 n n 

y;Hl^D7h/77-f- (ftixf;l/- h;Ui>. 1:1 , v,v ) irrfjf^LT 

mmit&m (42. 3m g . 40% ) &#/c 0 

^H-NMR(CDClg) 5 : 1. 47(s, 18H), 1. 63C1H, m), 1. 80C1H, m), 2. 47-2. 45(2H, m), 2. 59C1H, 
m), 2. 70(1H, m), 2. 98-2. 96C2H, m), 3. 03C1H, m), 3. 38C1H, m), 3. 48(1H, in), 3. 99-3. 93 
(2H, m), 4. 18-4. 13C2H, m), 4. 97C1H, brs), 5. 18C1H, brs), 6. 57C1H, brs), 7. 34-7. 18C15H, 
m), 6. 04C1H, brs). 

(G) (2S, 4S)-2-( 7 x - ;b7 7 - ^7 ; / y f ^)-4- / 'J •> ;l^7 ; 7 -N-(2, 2- 7 

(F) -Ct#e>tl/c(2S, 4S)-2-(N-tert-7~' b + -> 77 x — jVT^—^T I J 

/ ^;P)-4-(N-tert-7* V *ri/ ii )i>#— : s 71/ T i y)-N-(2, 2- 77x-^xf 
;U) t°o'J-7> (42. 3mg s 0. 064mmol ) £5.3 &5£ig$> * y -;UJgi£ (2ml ) IZ 

i?x.3-ji>ju-TJi-v&G&&, Jkizi&MuMMi&Misxmmit&yd (27. 7m g . 75% > 

1 H-NMR(D 2 0) £ : 1. 35C1H, q, J=12. 2Hz), 1. 83(1H, m), 2. 80-2. 87(2H, m), 3. 10C1H, dd, 
J=13. 6, 8. 8Hz), 3. 26C1H, dd, J=13. 6, 6. 8Hz), 3. 79C1H, d, J=16. 1Hz), 3. 84(1H, d, J=16. 
1Hz), 4. 05-4. 15C5H, m), 4. 46C1H, t, J=7. 8Hz), 7. 26-7. 47C15H, m). 

[^»J52] N-(2,2- 7 x - yl'Xf ;b)-3-^ 'J y ;b7 ; 7 -5-(7 x x jl/j 7 - 
JIT i J ) OXT I K 

(A) N-(2, 2- -77xx;l/xf^)-3,5-77;y<>X7; K 



90 



WO 98/17625 PCT/JP97/03812 

3,5-^7; J&MmWt (1.53g ) ^THF (20ml) icKU 
f;l/7; > (1. 98g ) £#D^U 3K&TWSCD- HC1 (2. 42g ) „ HOBt (0. 27g ) . h 
'JxW; > (1.02g ) £#D^U MU-Vb 0H»j$Lfc o £J&a££3*ffi»l8gU 

tBU/c@j*^«. mmit&yi (1.04g ) ^#/; 0 * ^{r^©«^te 7 ]<»^ h 

o*;UA-y 24:K v/v ) «k 0 WH!l L r SB^^ (0. 88g ) ^#/c J H 

-NMR(DMSO-dg) 5 :3. 80C2H, dd, J=5. 9, 7. 8Hz), 4. 39C1H, t, J=7. 8Hz), 4. 78(4H, s), 5. 
89C1H, t, J=2. 0Hz), 6. 08(2H, d, J=l. 5Hz), 7. 17C2H, m), 7. 28C8H, m), 7. 93C1H, t, J=5. 
4Hz). 



(B) 3, 5-t'X(N- <>^^t^->*^*'-;l/7xx;b7 7- ^7 ; ;)-N-(2, 2- 

i-;k7 7- ;UT S V )-N-(2, 2- ^7x-;bif;l/) ^<>X'7; K 

(A) -C#£ft*:N-(2,2- y7x-^xf^)-3,5-^7;M>X7; K (0. 824g) 
**S-ffcy (15ml) K2§#PU N-^>i?W+y*/H'x;b7ix;b 

77X> (1. 12g ) £iDx., )K^TWSCD- HC1 (0. 524g) „ HOBt (0. 067g) 
^V2mmmWLtz 0 £jC£Jft£«£E»*8&. ?nn*;l^£fr!;i. *-x>gfcKig 

fi&fti^tt**^- h u ^ykmm, 7k-cflc&, ffi7kmm± v u ^ 

^^Mffi^lt^s > U 77 y ;l/77 7A7a7^"77^ - ( ? n n *7l/ A - 7-fe h 
99: 1 — 19: 1. v/v ) J;«)fSS^U M>fb^03, 5- t'X (N-O ^ -> 77 

;l/^-;l/7x-;l/7 7-^7; 7)-N-(2, 2- i?7x-;l'if;l') OX 7 = K (0. 
488g) R&Z-T I 7-5-(N-0-^;l't + y*;^f-^7 x -7U7 7 — ;U7 
N-(2, 2- •7 7xx^xf;l') K>X7; K (0. 919g) £t#/c 0 
• 3, 5-h"X(N- '<>i?)]/7t*-i/1j)\/#~J\'7 ^—JlT^ — jlT I J )-N-(2, 2- J*? 
x .=.;Uxf-/lO OX'7; K : ^H-NMR(CDClg) <5 :2. 8-3. 0(2H, m), 3. 0-3. 2(2H, m), 
3. 9-4. K2H, ra), 4. 37C1H, t, J=7. 3Hz), 4. 5-4. 7(2H, m), 5. 02(4H, dd, J=12. 2, 18. 1Hz), 
5. 4-5. 5(2H, m), 6. 90C1H, brs), 7. 1-7. 3C31H, m), 7. 52C1H, s). 
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• 3-7 ^ J -5-(N-< y 'J )lir* •> 77 — i^^TT-Zl'T 5 7 )-N-(2, 2- 
■^7x^.;Hf^) K : ^-NMRCCDClg) 5 : 3. 0-3. 2(2H, m), 3. 9-4. 1 (2H, 

m), 4. 2-4. 4(1H, m), 4. 4-4. 6(1H, m), 5- 06(2H, d, J=5. 4Hz), 5. 3-5. 5(1H, m), 6. 4-6. 6C2H, 
m),6. 7-6. 9(1H, m), 7. 1-7. 4C21H, m). 

(C) 3-(N- O^W + y^W-i^'JW;;)^- O-^W + y*^ 
#-^7i^^T7-^7;;)+(2,2- ^7i-^xf;k) OXTi K 

(B) -C#^n/c3-7 S /-5-(N-^>S> ^1/7 x^;l/T^— ;l/7 $ 
y)-N-(2, 2- ^x-^xfW K (0. 40g ) tti&itt * V > (5ml ) 

iC^PU -30 o C}C?££p^ N-0-W+y*W-^''Jy^7 07^F' (0. 
285g) TkUY 'Jxf^T; > (0. 23g ) £fi[J;i, SfiTl B#p B 1»L/c 0 SJ«£ 

(7DD^A-7-feh>> 9:1 , v/v ) J:*)ifiNKlU mm<k&%0 (0. 482g) 

/Co 

^-NMRCCDClg) 5 :2. 8-3. 0(1H, m), 3. 0-3. 2C1H. m), 3. 86(2H, d, J=5. 4Hz), 4. 00(2H ( 
m), 4. 35C1H, t, J=7. 3Hz), 4. 4-4. 6(1H, m), 5. 0K2H, dd, J=12. 2, 21. 0Hz), 5. 1K2H, s), 
6. 86(1H, brs), 7. 0-7. 5(27H,m). 



(D) N-(2, 2- -7 7 x z^xf ;l/)-3-^ ij ->;l/7 ; ; -5-(7 x - ^7 7 - ;l/7 ; y ) 
<>X7; K 

(O Tl#£>n/c3-(N- ^>^;U4-^i/77;u^*— ;i/^'J ->;i/7 5 J )-5-(N- Ov> 
+ i/* ;1/jK-;I/7 i - ;l^7 7 - ;l/7 ; ; )-N-(2, 2- ^7x-^xf;b) OX 
7; K (0.451g) (12ml) KiSJS^ 5I^7^7A^| (0. lg) /Wl 

jSs*sii7K*« (i.i8mi) £#n^> 7K*»iamT (i mE) . w^vmnwfr 

mm4t&® (0. 301g) «S?iliLt#/Co 

1 H-NMR(DMSO-dg) 5 :3. 0-3. 3(2H, m), 3. 79(2H, d, J=5. 9Hz), 3. 89(2H, t, J=5. 9Hz), 4. 
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30C1H, m), 4. 42C1H, t, J=7. 8Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4Q4H, m), 7. 62(2H, m), 8. 00 
(1H, s). 



[^&&$J53] 3, 5-tfX( 7x-;L-7 7-^7;y)-N-(2,2- J?7i-^x^) 

HWJ52(B) T#^n/c3, 5-t"X(N- O S?;M-* •> # 71^^.71/ 7 x — )VT =y - 
)VT I J )-N-(2, 2- i?7i-;Hf;l') K (0. 448g) £a.^y-;l/ 

(12ml) fcSJS^ 51^7^7AkI (0. lg) Wl (1.07ml) frba 

jfctgU > J if-^i--r;U^lJD^@#^^IX> mmit&<®) (0. 330g) ^~±g^±gi 

^H-NMR(DMSO-dg) 5 :3. 1-3. 3(4H, m), 3. 89(2H, m), 4. 30(2H, m), 4. 43(1H, t, J=7. 8Hz), 
7. 1-7. 4(20H, m), 7. 62(2H, m), 7. 95C1H, s). 

[^#fe#'J54] 3-7 ; / -5-(7 x - ^7 7 - ;l/7 ; 7 )-N-(2, 2- V y * -;l/xf;l/) 

isM#iJ52(B) Tl#£>n*:3-7;/-5-(N- O s^M** i/ ij -juy x —;U7 v - 
;l/T ^ 7 )-N-(2, 2- i?7xx;l/xf;|/) <>X'7; K (0. 198mg ) 

(10ml ) KfeM, 5^7v?-7Alf (0. lg) SO'l ffi^igttTfc^jft (0.68ml) £ 
7J0;U 7K^»fflMT (1 mfiE) > ^ST22BfPM^L/c 0 

ffiMllsU >>if-;Ui--r;U*JlD^@#*aiR^ gH^t) (0. 165g) £zHtHt£ 
t ITII/Co 

^H-NMR(DMSO-dg) 5 :3. 0-3. 3(2H, m), 3. 89C2H, m), 4. 33C1H, m), 4. 43C1H, t, J=7. 8Hz), 
7. 1-7.4Q7H, m), 7. 74C1H, m). 

[^#&#|J55] N-C2.2- v?7*-^xf;l/)-3-(3- T S J 7°n h°?f-JlT i J )- 
5-( "7 xX^77X^7 5 /) ^>X'7; K 
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(A) 3-(3-(N-^>^;^ + y*;^'-;V7 = J ) -fu \£*z.)VT = y )-5-(N- ^> 
y ii't + v/ * /i/^-^ 7 1 - ^7 7 - ;i/7 ; ; )+(2, 2- >?7x-;i/xf^) 

XT I K 

— )\sT I J )-N-(2, 2- i?7xi;l/xf;l/) ^>X'7; K (0. 21g ) &fflk*?-ls> 
(5ml ) Kjg#U -30 0 CiC^*p^, 3-(N- ^ > is Ji Jltf-JVT i J) 

-fu D7-f F (0- 207g) , h U if^7 5 > (0. 16g ) gfiTl 

7A7nYh^77^ - o n*;UA-y * y -;K 24: K v/v ) J: OfifMU 
mm<t^ (0. 28g ) 

^-NMRCCDClg) 6 :2. 0-2. 5C2H, m), 2. 8-2. 9(1H, m), 3. 0-3. K1H, m), 3. 3-3. 5(2H, m), 
3. 99C2H, m), 4. 3-4. 4C1H, m), 4. 4-4. 6(1H, m), 4. 98C1H, s), 5. 06C1H, s), 6. 8-7. 5C28H, 
m). 



(B) N-(2,2- •7 7x^.;Pxf^)-3-(3- T^/ch^-W;;)^ 7x^;U 
T^^;l/T = J ) 'OX'T = K 

(A) Tl#t>n/c3-(3-(N-0^;P^-^r->*^^-;bT 5 7 ) T'nt^-^T;/) 
-5-(N- ^>-7W+->*;^'-;l/7x-;l/7 7-^7; ;)-N-(2, 2- "J? x.— ;U 
xfJb) ^>X7; K (0. 261g) £i^y-;b (10ml) fcigjff, 5^7-77^ 
(0. lg) Wl &J©eifcRiSiK (0.67ml) 7j<^#H^T (1 SC£E) > ^S. 

fo&mw, mmit&w co. i79g) ^^^tu#/; 0 

1 H-NMR(DMSO-dg) 5 :2. 7-2. 8(2H, m), 2. 9-3. 3(4H, m), 3. 8-3. 9(2H, m), 4. 2-4. 3(1H, 
m), 4. 42C1H, t, J=7. 8Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4C14H, m), 7. 57C1H, s), 7. 64C1H, s), 
8. 02(1H, s). 



[^»|J56] N-(3- 7 x-7l/^n t°;U)-3-^U ->A>y = y-5-("7 x-^7 7-;l/ 
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(A) N-(3- 7x-;^Dt°;l/H5-^-hn^>X'7; K 

(2. 13g ) £THF (20ml) i;||U 3-7 x ^i^d fc°;u 
7; > (1.36g ) ^tJD^. 2fc#T\ WSCD- HC1 (2. 50g ) WHOBt (0. 27g ) £fl[J 

^> •>'J*W7A^D7K77^ - (^nntwl/A) J: OfSi^ U 
^ (3.26g ) *#fc 0 

^-NMRCCDClg) 5 :2. 05(2H, tt, 1=6. 8, 7. 3Hz), 2. 78C2H, t, 1=7. 3Hz), 3. 59C2H, dt, J 
=5. 9, 6. 8Hz), 6. 34C1H, brs), 7. 1-7. 3(5H, m), 8. 76(2H, d, 1=2. 0Hz), 9. 12(1H, t, J=2. 
0Hz). 

(B) N-(3- 7 x — )\s7°u t°;l/)-3, 5-v?T S 7 OXT ^ K 

(A) Ti#t>n/cN-(3- 7 I ^7°nt B ;bH5-^hD<>X'7; K (2. 98g ) 
£THF (40ml) K*g*?U 5X^7^7^^ (2. Og) £j&Dx.. 7j<^#fflmT (1 
Stffi) > ^T-24B#r B m^L7 l c 0 M&^VJlife^ &3£&tt£EfttigU to* 
7 A?D7h^"77^ - (^od*^-^)-/K 19: K v/v ) J;0fi®U 

mmit&® (2. 33g ) ^t#/c 0 

^-NMRCCDClg) 5 : 1. 92(2H, tt, 1=6. 8, 7. 3Hz), 2. 70(2H, t, 1=7. 3Hz), 3. 44(2H, dt, 1 
=5. 8, 6. 8Hz), 6. 08(1H, t, 1=2. 0Hz), 6. 34(2H, d, 1=2. 0Hz), 7. 1-7. 4(5H, m). 

(C) 3, 5-t"X(N- J]/ 7 ^—JlT^—JUT i J )-N-(3- 7x 
— )\z7°u\*)V) OXTi K,Rtf3-7$/-5-(N- ^ > 5>;M-* -> # x -=-7U 
7 7-^7;7)-N-(3- 7x-;l/7°nh°;H K 

(B) Ti#^n/cN-(3- 7x-^7°Dh>H5-^7;M>X"7; K (0. 81g ) 
£t£>fb^b> (20ml) fC|g$?U N-^>-W + ->*^tC-^7x-;l/77-> 

(1. 35g ) ^AD^-s tK^TWSCD- HC1 (0. 634g) N HOBt (0. 081g) £#D;i, IfiT 
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17B# mffl.W L tz 0 SJEttt- * n o * ;u A £#n^U ? x >&tM§?^ fi&ft^BftzK*^" 

U ii f )^Jl 5 A? o v h ^7 7 >f - a D^;l/A-7t h 19:1 — 9:1 ^ v/ 
v ) J:^ft^L. gM^®3, 5-t:'X(N- O -> Ji x -71/ T 

7^;UT = 7 )-N-(3- 7x-;^Pt» 'OXT; K (0. 627g) M3-7;;- 
5-(N-^ > * x - ^7 7 i;l/7 5 J )-N-(3- 7 x-i^o t° 

)V) OXTi K (0.893g) £#/c 0 

• 3, 5-t'x(N- ^ > i/tDVtf— )V7 x .—jlT^—J^T i J )-N-(3~ 7 x.— 

; ^nh c ;b) ^>X'T= K : ^-NMRCCDClg) 5 :1. 8-2. 0C2H, m). 2. 5-2. 8C2H. m), 2. 
8-3. 0(2H, m), 3. 0-3. 4(4H, m), 4. 6-4. 8(2H, m), 4. 9-5. K4H, m), 5. 5-5. 6(2H, m), 7. 0- 
7. 4C27H, m), 7. 6K1H, s). 

. 3_ 7 ; y-5-(N-^>^;b^- + v^;l/^^.;l/7 x-^7 7-^7 S J )-N-(3- 7 x 
-^7°nh°Jb) ^>X7; K : ^H-NMR(CDClg) 5 :1. 8-2. 0(2H, m), 2. 6-2. 7C2H, m), 

3. 0-3. 2(2H, m), 3. 3-3. 5(2H, m), 4. 5-4. 6C1H, m), 5. 07(2H, s), 6. 68(2H, s). 6- 97C1H, 

s),7. 1-7. 4C15H, m). 

(D) 3-(N- <>y;W + y*^-^^ l J'>^7; /)-5-(N- < > V* )Vir * •> ft ji 
t:-;l/7x-^77-^7i;)+(3- 7x-;b7Dt°^) <>X7; K 

(O -e'&ZtitzZ-T i y-5-(N-o y;i/^- + '>77;i/^'— fry x — ;ur-5 — $ 
y) _ N _( 3 _ 7l - ; ^pb» ^>X7; K (0. 284g) (10ml) ic 

N-O ^;i/^^->77 7i/^-;u^ U -> > (0. 14g ) ^-tJO^U tK^TWSCD- 
HC1 (0. 129g) &OT)Bt (0.014g) ^j&P*.. S*&-C22I»^J$ Ltz 0 0rfflL;fc@# 
£2ftl5U (0. 142g) £*#fco SbCt^^nntwl'A-CtKU 

iffiIHf> ■>'j^f;l'*7A70'7h^77^ - a n*;i/A-TH? h 
9:1 > v/v ) J^flMKU mmfc&yu (0. 157g) £#*: 0 

^H-NMR(CDClg) <5 : 1. 8-2. 0C2H, m), 2. 5-2. 7(2H, m), 2. 8-3. 0(1H, m), 3. 0-3. 2(1H, m), 
3. 2-3. 5C2H, m), 3. 80-3. 95C1H, m), 3. 95-4. 10C1H, m), 4. 5-4. 6(1H, m), 5. 04C2H, s), 5. 
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(E) N-(3- 7i-;l'7 , nk»-3-/ l J->;l'7;;-5-(7x-;P77-JL'7;y) 
O X T I K 

(D) Tt#b>tl/c3-(N- ^O^M + ^^^-^^'J •>;l'7 ; 7H-(N- < > 'J 
^t+->^^^-^7x-^7 7-^7; y)-N-(3- 7x-;b7oh°;l/) OXT 
= K (0. 288g) (10ml) irrti?. 5%^°5^A^f (0. 15g ) 

£5£&BMc«tt (o.82mi) zuax., ymwm^r (i mbe) . m^-vimmmw 

mm4k&® (0. 196g) lT#/; 0 

1 H-NMR(D 2 0) <5 : 1. 8-2. 0(2H, m). 2. 6-2. 7(2H, m), 3. 0-3. 4(4H, m), 4. 02(2H, s), 4. 37 
(1H, t, 3=7. 3Hz), 7. 0-7. 1(1H, m), 7. 1-7. 4C10H, m), 7. 50C1H, s), 7. 77C1H, s). 



[£SJIifll57] 3, 5~t:X( 7x-/l/7 7-^7;;) + (3- 7 x-^7°o t'W 
OXT 5 K 

^I»|J56(C) -e#t>n^3, 5-tfx(N- 'O^M+->*;^-;l'7x^77- 
7UT^y)-N-(3- 7x.-;P^nh°7P) <>X'7- K (0. 269g) (10ml) 

5Ia°7^7A^| (0. 15g ) Rm MfeiM&Tkmm (0.68ml) frhax., 7K 
St£ffl^T (1 . ^T21BfP^J«^L^o ftMStei**^ SJ£*ttEE*l8 U 

5>jif-7l/i-x;l/£Jn;iB#*»BU mmt&® (0.330g) ^ntii lT#t 0 
1 H-NMR(DMSO-dg) 5 : 1. 7-1. 9(2H, m), 2. 6-2. 7C2H, m), 3. 1-3. 3C6H. m), 4. 3-4. 4(2H, 
m), 7. 1-7. 4C15H, m), 7. 73(2H, d, J=2. 0Hz), 8. 00C1H, d, J=2. 0Hz). 

[HJffi^J58] 3-7;;-5-(7x-;l'7 7-^7;y)+(3- 7 x-^7°n tVl/) 
OXT 5 K 

H»J56(C) t#t»nfc3-7; ;-5-(N-<>^^t + y*;^^;l/7 7 
-^7;;) + (3- 7x^^7"nt» OXT = K (0. 222g) 

(lomi) {ci^i?. W'tvw^&m (o. ig) co.ssmi) &m 
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agfi&u v 5 ^^^^--r^^iJD^sii*^-«. ^^#/ (o. i73g) 

^H-NMR(DMSO-dg) 5 : 1. 7-1. 9(2H, m), 2. 6-2. 7(2H, m), 3. 1-3. 3(4H, m), 4. 2-4. 4(2H, 
m), 7. 1-7. 4C11H, m), 7. 77C1H, s), 7. 84C1H, s). 



[^M#>J59] N-(3- 7 x -71/ X n tf;U)-3-(3- 7;7^n \£* — )VT I J )-5-(7 
1 z^77-^7;7) OXTS K 

(A) 3-(3-(N-^>^;l/^4-->*^si? — ^T ^ 7 ) ynt°t-^7;;)-5-(N- O 

T $ K 

H«J56(C) T#e.tlfc3-T5 ;-5-(N-<>yW+y*iH-^7i-/l'77 
-;H;7)-N-(3- 7x-^7nt°^) OX'7; K (0. 219g) *ift^b^ f- U > 

(10ml) fr?§^Ls 3-(N- /OyW + i/^W^l/T;;) :/nhf*->gft (0. 
116g) £jbn>U 2R&TWSCD- HC1 (0.099g) SUTOt (O.Ollg) ^ADx.. ^ST22 
IfflJtJf L/c Q ^natol/ATML, t&fr&BfcR*:*- h U ^A7K*§$u 7K 
-CSfcfiK teRMX h U 7A«> v 'J iifiViivJ*? a 

7h^77-f - nnW-7t h 9:1 > v/v ) J: OfltMU ^H^#) 

(0. 288g) ^#/: 0 

^H-NMR(CDClg) S : 1. 6-2. 0(4H, m), 2. 4-2. 7(4H, m), 2. 7-3. 0(1H, m), 3. 0-3. K1H, m), 
3. 2-3. 5(2H, m), 3. 5-3. 6(2H, m), 4. 4-4. 6(1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 5(23H, m). 

(B) N-(3- 7x-^7^nt»-3-(3- 7; / 7°nt:t-^7 • ;)-5-( z>s.-)^T 
=7 -l )VT I J ) ^ > XT 5 K 

(A) Tl#^tl/c3-(3-(N-^> ^^^^v^yl/^^-^T 5 7 ) Xn t°7f-^.;bT ^ 7 ) 
-5-(N- ^>^M+->*;^-^7x^;P77^.^7; 7)-N-(3- 7x-;b7D 
t°;l/) OXTS K (0. 273g) *x.? (10ml) K$gfl?. 5X'*5 (0. 

i5g ) *i^m7jc^^ (o.76mi) zmz-, ym^m%y (i he) . 

16B#p B m^L^o ftfelK ^^MEEMitL. ^if-7bi-7"7U^Sllx.@# 
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*«PK. mmit&m co. nsg) «iiiLti/; 0 

^H-NMRCDgO) <5 : 1. 8-1. 9(2H, m), 2. 5-2. 7(2H, m), 2. 8-2. 9(2H, m), 3. 1-3. 3(6H, m), 4. 

2- 4. 4(1H, m), 7. 0-7. K1H, m), 7. 1-7. 2C10H, m), 7. 47C1H, d, J=l. 5Hz), 7. 74(1H, d, J= 
2. 0Hz). 

[SIWJ60] N-(3- 7x^/n t»-3-^'J ->;l/7 ; y-5-(t>t7x-^7 7 

— ;UT 5 J ) OXT i K 

(A) 3, 5-tfX(N- <y"J)\/**i'ii)\'# — Jls**7 jl—JIT v— ;UT 5 y )-N-(3 

- 7x-;^ohVl/) K>X'7; K&D^-T i y -5-(N-^> ^;I^^>#;1/*'^;1/ 
**7x^;V7 7-;l'7;y) + (3- 7x-;P7°ph°;l') ^>X'7; K 

^»J56(B) -Cf#£ft/cN-(3- 7x^^7Dt»-3,5-^7;M>X7; K (0. 
81g ) £i^ty^U> (20ml) fc^AfU N-^< > C^:** -> # ^ y i - 

;l^T^-> (1.41g ) ^iPx.> zKi^TWSCD- HC1 (0. 634g) ^^HOBt (0. 081g ) 

lifP^7K^^ h U -7A7j<^, 7jC"Cgfc^ 4i7KM^ h 'J 9A«, 

19:1-9:1 . v/v ) J;OS|i®[U ^H^#!©3, 5- fx (N- K> -> *7 

-;l/t^7x-;b77-ib7;;) + (3- 7x-^7nk°^) OXTi K (0. 
579g) ^^3-T ^ y-5-(N-o v^^I/^ + ^^^PtK— x.-;i/T^— ;ut 5 7) 
-N-(3- 7x-ii/7nk» K>X7; K (0. 898g) ^-#^ 0 
• 3, 5-t'X(N- K> 'J;\y^^r^±Ul^~J\y^^y x.—JlTy—Jl>T I J )-N-(3~ 
7x-;b7nh» ^>X"T= K : ^-NMRCCDClg) 5 : 1. 8-2. 2(4H, m), 2. 5-2. 9(6H, 
m), 3. 2-3. 5(2H, m), 4. 2-4. 4(2H, m), 4. 9-5. 2(4H, m), 5. 4-5. 5(2H, m), 7. 0-7. 4C28H, m). • 

3- T 5 y-5-(N-o ^/U<:*4- v:^*' — Jl^ty ^—jlT^ — )VT I J )-N-(3- 
7x-;b7ot°;l/) ^>X7; K : ^H-NMR(CDClg) 5 :1. 8-2. 3C4H, m), 2. 6-2. 8(4H, 
m), 3. 3-3. 5(2H, m), 4. 2-4. 3(1H, m), 5. 10C2H, s), 6. 69C1H, s), 6. 81C1H, s), 7. 0-7. 4C16H, 
m). 
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(B) 3-(N- <>i?W + '>*M- JUffV v;UT 5 J )-5-(N- O it JV?)r * i; £ul 
^-;^^7 x-^Tv-^T ; y )-N-(3- 7x-;l'7 p nt» ^>X'7; K 

(A) T#^n/c3-T i / -5-(N-^ > + -> ^7 ^^'-il'* t 7 x z;l/7 7-;b 
7;/)-N-(3- 7x-^oh» ^>X'7; K (0. 297g) &mt/?-l>> (10ml 

) N-O^W+->*^*-;^'Jy> (0. 143g) ^in^. frttT 

WSCD- HC1 (0. 131g) &£>"HOBt (0. 014g) &fln>U ^S"C2lWJt^ L/c G flrtfj L 
*:@M*£)M> M*tl=r#J (0. 189g) £#/c 0 £ n n*;bAr«? U 

9:1 . v,v ) j^fiMKu mmik&Vd co. i86g) £?#/c c 

^H-NMR(CDClg) <5 : 1. 8-2. 2(4H, m), 2. 5-2. 8(4H, m), 3. 2-3. 4(2H, m), 3. 7-3. 9C1H, m), 
3. 9-4. K1H, m), 4. 2-4. 4(1H, m), 5. 09(4H, s), 6. 9-7. 4C23H, in). 

(C) N-(3- 7 x-^d k 0 ;b)-3-7''J ->^7 ; ;-5-(*€ 7 x-^7 7- ;b7 ; ;) 
OX7; K 

(B) T#^n/c3-(N- KyVfrlc* ist) Jltf-JlsFV is)VT I J )-5-(N- O V 
;l't+y*^*'-^* ; &7x-;l'7 7-^7; 7)-N-(3- 7x-^7°ut^) O 
XT 5 K (0. 349g) (10ml) K*gjS^ (0. 20g ) R 
O'l S^*gS?7jc^ (0.97ml) £Jn&. TK^HMT (1 MBE) > ^ifiT23^^» 

M^tJ (0. 227g) eWiltllfco 

1 H-NMR(D 2 0) 5 : 1. 8-2. 0(2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7(2H, m), 2. 7-2. 9(2H, m), 3. 
2-3. 4(2H, m), 4. 03(2H, s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 50(1H, s), 7. 75 
(1H, d, J=l. 5Hz). 

[Jg»J61] 3, 5-tfx( * ; &7x-;P77-;l'7;;)-N-(3- y x ^;i/7°n t°;b) 
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^»J60(A) T#t>tl/c3, 5-tfX(N- O-^Jl/t + ^^^t-^t?!-^ 
7-^7 ^ 7 )-N-(3- 7 x-^7°o t°;P) <>X7; K (0. 276g) £^y-;b 

(lomi) (c^if, 5«^°5^^a^ (o. i5g ) Mfeimtymm (o. 67mi) * 
j±mu v^rj^-TJu&toz.mitzwk* mmit&m co. 206g) s-zi^B&ig 

£ LTUfc. 

^H-NMR(DMSO-dg) 5 : 1. 7-1. 9(2H, m), 2. 0-2. 2(4H, m), 2. 6-2. 8(6H, m), 3. 2-3. 3(2H, 
m), 4. 1-4. 2(2H, m), 7. 1-7. 3C15H, m), 7. 8K2H, d, J=2. 0Hz), 8. 19C1H, s). 



[^Jfi0J62] 3-T 5 7-5-(*t7x-;H7-;l/7 = y )-N-(3- 7i-^7'nt» 

HJtWOCA) T#^nfc3-7; y -5-(N-^s > •> 77 Jltf—Jl*^ 7 x — ;l/ 

7 7-^7;y)+(3- 7x-^7ah» ^>X7; K CO. 199g) &i*y-Jl/ 
(10ml) izm»> 5^7^7A^i (0. lg) 2fcCMS5©EBI#igtt (0.74ml) £#D 

ym^mmrr a mm) . m-u^immmwLtz 0 mm&m^&. mm&ms. 
mmi<, yif;i/x-f;^jD^@#^i!i> mm4t&® co. issg) ^-^sfe^t 

^H-NMR(DMSO-dg) (5 : 1. 7-1. 9(2H, m), 2. 0-2. 2(2H, m), 2. 5-2. 8(4H, m), 3. 1-3. 3(4H, 
m), 4. 1-4. 2(1H, m), 7. 1-7. 4C11H, m), 7. 7-7. 9(2H, m). 

[^WJ63] N-(3- 7x-;l/7°nt°^)-3-(3- T ^ y 7n k°t-il'7 ; J )-5- 
( *t7 i^;l/77-;l/7 S 7 ) OXT = K 



(A) 3-(3-(N-'<>y W+f*;^-^? ; ;) 7°Dh 0 t-;l/7;7)-5-(N- s<> 
•?^t + '>^J^*-^^ ; e7x-;l'77-il/7; 7H-(3- 7x-;l'7°nt°;l/) ^ 

HJfeWOCA) Ti#t>ti/c3-T = y-5-(N-^>i?;U**->#;U/K^A<*e 7 
7 7-^7;;)-N-(3- 7x-;l/7°nt» K (0. 219g) ZiMfaJf-ls 
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> (10ml) K*gf¥U 3-(N- ^>^^t+->*;^'-^7;-7) ^nt°:t>@t (0. 
112g) ^TIO^U TtK^TWSCD- HC1 (0. 096g) RmOBt (0. OlOg) ^jfjn^U £i&T21 

v h 7 4 - (9 n u *;l/A-T-tr h 9:1 . v/v ) =fc *9 ffii^ L , ^JSHfc^ 
(0. 268g) ^#to 

^-NMRCCDClg) S : 1. 5-2. K6H, m), 2. 4-2. 8(4H, m), 3. 2-3. 4(2H, m), 3. 4-3. 6(2H, m), 
4. 1-4. 3(1H, m), 4. 9-5. 2(4H, m), 6. 9-7. 4(23H, m). 

(B) N-(3- 7x^i^nh»-3-(3- T ~ J 7/p h°*-Jl<T i J )-5-( **7xi 
;UT^ — 7U T ~ 7 ) K 

(A) Tl#^n/c3-(3-(N-<> ^^t + y^;^'-^7 $ J ) 7 , nt°t-/l'7- / ) 
-5-(N- s<>i?J]/7jr*-i/ftJl"£ — ;Ht7 5 y )-N-(3- 7x— 71/ 

7°d h°^) ^>X7; K (0. 243g) (10ml) b%>* 1 yWJ*6k 

m (0. 15g ) &5©&BfoK*tt (0. 66ml) £fln*.. tK##H^T (1 flEE) . 

^mw^mm, mmit&m (o. i54g) snEt u#t 0 

1 H-NMR(D 2 0) 5 : 1. 8-1. 9(2H, m), 2. 2-2. 4(2H, m), 2. 6-2. 9(4H, m), 3. 2-3. 4(4H, m), 4. 
20C1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 45C1H, s), 7. 72C1H, s). 

imnmm n-o- 7xx;^n t°7i/)-3-^'j ->^r = y-s-o-**?!-^? 

5 — 71/ T ^ y ) ^ >X~T 5 K 

^J£0!I56(B) -C#e>tl/cN-(3- 7x-^7Dh»-3,5-77;y<>X7; K<t 
N-/< > 5* 71/* 4- i/ ii 71/ *K— 7U * * 7 x — 71/ T 5 — > ©ft t> >0 IC D-N-< > ^ 71/ # + v 
2/ 71/ #.=.71/** 7 x-7UT^->*/l^> ^WJeOdr^cDHJS^firt^ ^Hfb^ 

1 H-NMR(D 2 0) 5:1. 8-2. 0(2H, m), 2. 2-2. 4(2H, m), 2. 5-2. 7(2H, m), 2. 7-2. 9(2H, m), 3. 
2-3. 4(2H, m), 4. 03(2H, s), 4. 2K1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 50(1H, s), 7. 75 
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[^»'J65] N-(3- 7x-^nt»-3-((SH- >W + 7 ; / ~7u 

\£* — )VT I J )-5-(D- x — ;UT v — ;UT 5 7) OXT 5 K 

fi|«iJ56(B) Ti#t>n/cN-(3- 7i-;^Dt»-3,5->7;y^>X'7; Ki 
N-^> VJls^r^r i/Jjjls7$— x -^77->©ftfc *3 JCD-N-^ > ;U * -> 
x -^77->^^ £ fcN-O v»;U:t + iyfr U ->>© 

ftfc>») K(S)-2-'^ K d + ->-3-(N-^ > i^^t + y ^3 i^'-^7 i y ) -fu¥*y 

^-NMRCDgO) 6 : 1. 90C2H, d, J=5. 7Hz), 2. 38(2H, d, J=6. 8Hz), 2. 65C2H, d, J=5. 4Hz), 
2. 82(2H, m), 3. 2-3. 4(3H, m), 3. 5K1H, dd, J=3. 4, 13. 2Hz), 4. 23C1H, m), 4. 66C1H, dd, 
J=3. 9, 8. 3Hz), 7. 0-7. 3C10H, m), 7. 54C1H, s), 7. 5K1H, s), 7. 79(1H, s). 

EH»'J66] N-(3- 7x-^7 5 ot»-3-( t°7j-^.;PT = 7 )-5-(D- **-:7 
I -;b77-^7;y) ^>X7; K 

^WJ56(B) Tt#btl^N-(3- 7x-;^nt»-3,5-77;M>X'7; Ki 
H>^W + '>*iH-il'*^7x^^77->0^O }C D-N-^ > ^ ;U •* 4- -> 

ft^f)(:3-(N- ^>W^y^;^-^7;7) 7"nh^>Ml\ Hlfc#iJ60 

^-NMRCDgO) 5 :1. 8-2. 0(2H, m), 2. 3-2. 4(2H, m), 2. 6-2. 7(2H, m), 2. 7-3. 0(4H, m), 3. 
3-3. 5(4H, m), 4. 22C1H, t, J=6. 4Hz), 7. 0-7. 3C11H, m), 7. 47C1H, d, J=2. 0Hz), 7. 73C1H, 
t, J=2. 0Hz). 

mmmm 3, 5-tfX(D- t^7x-^77-^7;y)-H2- 7;;xF + y) 

(A) 3,5-v?- h 0-1-C2--7 *;l/>f = K-T;^ h + y) ^>Hf > 
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3, h o 7 x J -Jl> (1. 85g ) £DMF (12ml) Kli§fl?U 60% fo&fcmikl- 

hU^A (0. 44g ) . N-(2- y^jl^ i K (3. 06g ) ZtiUz., 80 

«T24^rasjSL^o sietti:ftixf;K 7K£/jd^iim#£M. mmfc&® a. 

Olg ) £t#/c c 

^H-NMR(DMSO-dg) 6 :4. 03C1H, t, J=15. 4Hz), 4. 50C1H, t, J=15. 4Hz), 7. 8-8. 0(4H. m), 
8. 10C2H, d, J=2. 0Hz), 8. 4K1H, t, 3=2. 0Hz). 

(B) 3, S V -1-C2-7 ^ K-T ;l/x h + y) <>-t?> 

(A) -C#t>n/c3, 5--^- h n-l-(2-7^;U>T ^ h'-f;Hh*-» <>-br> (958mg 
) (25ml) ^bH— XXH^KfD^ (3. 63g ) 16 

AtK^$U fi&fD&JgzK"CifciiK Sg*^ MIM, -> 'J *7 y^U* 5 A ? p v ^77 
4- (^DD^A-^y-iK 49: K v/v ) J: 0 ff $U U (316mg 
) &mKo 

^H-NMR(DMSO-dg) S :3. 90C1H, t, J=15. 4Hz), 3. 99C1H, t, J=15. 4Hz), 5. 33C2H, d, J=l. 
5Hz), 5.4K1H, s),7. 7-8. 0(4H, m) 

(C) 3, 5- tf X (D-N-t- 7'Ky*/H'-Ht7i^i77-ii'7;/H-(2- 
7^;K ; K -< V * -> ) ^ > -t? > 

(B) -C#bnU5-^7; 7-l-(2-7^;K ; HV^x^ + y) ^>-if> (278mg 
) ^i^ik/^-vy (10ml) d^gJWU D-H-7'Ky*W-;^t7i-^7 

5i > (653mg ) £jJD;U tJc^TWSCD- HC1 (448mg ) „ HOBt (25mg) £ftl;=U g 
^T21«m#L/c 0 SMi:7nn*ibA^nx., »M®?7k^ h 'J AzK*g 

«u 7k-c»> m<m^ h u mmzmmmmWi, •> v*?**^ 

A? a-^ h J - (? aoWA-7t h 99: 1—24: K v/v ) J; L> 

mmik&m (367m g ) £?#/c 0 

^H-NMR(CDClg) <5 : 1. 46C18H, s), 1. 8-2. 0C2H, m), 2. 0-2. 2(2H, m), 2. 6-2. 8(4H, m), 3. 
9-4. 4(6H, m), 6. 71 (2H, s), 7. 1-7. 3C11H, m), 7. 6-7. 7(2H, m), 7. 8-7. 9(2H, m). 
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(D) 3, 5- tfX(D-N-t- 7'F + yA;^-^**7x-^77-/l'7;yH-(2- 

(C) Tl#^n/c3, 5-t"X(D-N-t- 7" h + •> ^? ;l/ - 7 x - ^ 7 7 - ^ 7 ; 
y)-l-(2- 7^;H ; R;l/xh + <» ^>-tf> (366mg ) ^jc^y-;l/ (5ml) 
(CM. t K^^>— zkfUtt (67mg) £ftD;U 20^^ L/c Q ft 
fig^ y'J*W7A^a7h^77^ - (7DD*M-^y-;K 24: K 
v/v ) J;«S^U (226mg ) £#/c 0 

^H-NMR(CDClg) <5 : 1. 48C18H, s), 1. 8-2. 2(4H, m), 2. 6-2. 8(4H, m), 2. 9-3. K2H, m), 3. 
7-3. 8(1H, m), 3. 9-4. 0(1H, m), 4. 2-4. 4(2H, m), 6. 56(2H, s), 7. 1-7. 301H, m). 

(E) 3,5-t:'X(D- **7x^7 7x;l/7 = >0-l-(2- 7; 7x h + S/) OHf > 

(D) T#^tl/c3,5 -t"X(D-N-t- 7* F + y * i^'x^^ t 7 x x^y 7 x^7 
;y)-H2- 7;7x^y) <>-t?> (223mg ) JI4. 4 BLfeigSt* 2 J -;MS»[ 

(30ml) £2m*.. 2 ^fMlfc, ^--r;U£flD£@{*£»ai> 
^JBfl:^ (187mg ) ^ttgtUfto 

1 H-NMR(D 2 0) 5 : 2. 39(4H, m), 2. 86(4H, m), 3. 47C2H, t, J=4. 9Hz), 4. 20C2H, m), 4. 29(2H, 
t, J=4. 9Hz), 6. 90C2H, d, J=l. 5Hz), 7. 09C1H, t, J=l. 5Hz), 7. 1-7. 2(2H, m), 7. 2-7. 4(8H, 
m). 

N-C2.2- ■7 7xx;bxf ;^-4-/iJ y^7; ;-2-(7xXjl/7 7 x 
;l^7 ;7) <>X7; K 

(A) . N-(2, 2- 5>7 ii;Hf;l/)-2-7 5 7-4- - h dOXT $ K 

2-7;7-4- - h n$If t (1.83g ) £THF (20ml) Kj&#U 2,2^7xX 
i^xfjl/7; >(1.98g) £#0*.> tSK^TWSCD' HC1 (2. 50g ) &O*H0Bt (0. 27g ) 

£jn>u ^T'i6Bfrj«^u/c 0 7K**n^tifmL/cEii*^m. mmit&m (3. 

60g ) ^#fco 
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^H-NMR(DMSO-dc) S :3. 8-3. 9(2H, m), 4. 3-4. 5(1H, m), 7. 2-1: 6C13H, m). 



(B) N-C2.2- i?7xi;l/xf^R4-v>7;M>X7; K 

(A) TW<s»ftfcN-(2,2- ^7x-;l/xf;l/)-2-7;y-4- - hn^>X7; K (1. 
36g ) ^THF (30ml) jrigfl?U 5«^°7^7A^f (0. 2g) ^AD^. tK*#SI$1 
T (1 tCJE) > S&T24l$H»#Lfco tm*&3:®.. M££MffiMI£U ^on 
^A£#n*EM*£M> HM^^ (1.09g ) 

^H-NMR (DMSO-dg) 8 :3. 78(2H, m), 4. 39(1H, t, J=7. 8Hz), 6. 31 (2H, s, ), 7. 0-7. 3(1 1H, 
m). 

(O 2-t ~ y-4-(N-o^;u4- + v/^;i/^-;U7 x^/1^77^^7 s /)-N-(2, 2 

- i? 7 x ^;l^jif-;l/) K 

(B) Tl#t>n/cN-(2, 2- y7x-^if;b)-W-v?7;M>X'7; K (0. 45g 
) £THF (20ml) N-< > # U -> > (0. 284g) £ 

AD*. 7KHTFWSCD- HC1 (0. 338g) WHOBt (0. 037g) £#D;U ^-C16B# MMW 

;l/A-T-t?h>. 24: K v/v ) J; 0 ¥i M U mM<(k&® (0. 295g) £f#fco 
^H-NMR(CDClg) d : 3. 9-4. 1 (4H, m), 4. 26(1H, m), 5. 15(2H, s), 6. 86(1H, d, J-8. 3Hz), 
7. 1-7. 4(16H, m), 7. 9K1H, d, J=l. 5Hz). 

(D) 4-(N- Ky V )\sir ii )\<^—)l<W isjir i y)-2-(N- < > 'Jji^r is ii )l 
^i — jvy x -;i/T^-^T ~ j )-N-(2, 2- ^7x-;bxf^) ^>X7; K 

(C) T# ^tlfc 2-7^7-4- (N- K>^;l/t+y^;l/^;P7x-^77^^7;7) 
-N-(2, 2- i?7xx;l/xf;l/) KyXTi K (0. 262g) ^^b^ 7^ U > (10ml) K 
•mmi;, N-^>'7W + ->*W-il/7x-^77-> (0. 195g) £/JD;U 7K^ 
TWSCD- HC1 (0. 125g) RZJWBt (0. 014g) £tJDx.. ^-C17^«J$ Ltz 0 £j£ 
-^{C^ n n*7UA£jfj[l7U f£fD#tl?7.kit^ h U ^A7j<?g$u 7|CT^. ilzKM 
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49 :K v/v ) J;*)ilU mmik&<®) (0. 267g) £#/c Q 
^H-NMR(DMSO-dg) 5 :2. 7-2. 9(1H, m), 2. 9-3. K1H, m), 3. 78(2H, d, J=5. 9Hz), 3. 89C2H, 
m), 4. 44(2H, t, J=7. 8Hz), 4. 96C2H, s), 5. 10C2H, s), 7. 1-7. 7(28H, m). 

(E) N-(2, 2- ^7x-^xf;b)-4-^yy;b7;;-2-(7x-;P7 7-yl/7;/) 
OXT 5 K 

(D) T?#£>n/c4-(N- <>^;l/t+->*;^-;^'j ->^7 ; ;)-2-(N- Oi> 
ibt ^ y * iH-^7 x - ^7 7 - Jb7 ; 7 ) + (2, 2- 'J 7 * — ;l/xf;l/) OX 
7; K (0.238g) (10ml) »C$gfl? N 5X'*7 A#S£ (0. 2g) Ml 

(o.63mi) ymw-m^TF (i me) > ^u-v42\%mnw l 

mit&Vo (0. 143g) LTftfco 

1 H-NMR(D 2 0) 5 :3. 1-3. 3C2H, m), 3. 88C2H, s), 4. 04(2H, d, J=7. 8Hz), 4. 2-4. 4C2H. m), 
6.9-7. K2H, in), 7. 1-7. 4Q5H, m), 7. 77(1H, m). 

[^dffc#"J69] 2, 4-t"X( 7x-;l/7 7-;l/7;;)-N-(2,2- j?7x-^xf ;P) 
O X T 5 K 

(A) 2, 4-t"X(N- ^>^^t+v/*^t*x;l/7xx;l/77X^7; ;)-N-(2,2- 
•7 7x-;l/xf;i/) OXT^ K 
SI»|J68(B) -C#t>tl/cN-(2, 2- ^7xX^xfW-2 > 4-^7; 7^>X7; K 
(0. 265g) £THF (10ml) N-<>-?W + y*;^'x;l/7xx;l/77 

-> (0. 622g) 7]c^TWSCD- HC1 (0. 399g) MHOBt (0. 022g) £}j[J>U 

ibu mmtttem (o.4i2g) ^#/: 0 

1 H-NMR(DMSO-dg) 5 :2. 8-3. 0(2H, m), 3. 0-3. KM, m), 3. 2-3. 3(1H, m), 3. 8-4. 0(2H, 
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m), 4. 2-4. 3C1H, m), 4. 4-4. 5(2H, m), 4. 96(2H, s), 5. 0K2H, s>, 7. 1-7. 8C33H, m). 



(B) 2, 4-t'X( 7x-;l/7 7-^7;y)+(2,2- •77x-ibxf;l/) OX'y- 
K 

(A) -e^#e>ti/c2, 4-t*'x(N- ^<>-y^7r^->77;l/^^;l/7 x^^t^— ;UT 5 J ) 
-N-(2, 2- S*? i-^xfW OXTi K (0. 320g) £jxj^y-;i, (10ml) jr^ 
5l^°7^7A^f (0. 2g) &<j>*1 MfemMfrmfc (0.75ml) ^iDx.. tRISM 
(1 mjE) . ^T45B#M^b/c 0 gl^MEgffil, 
^;Pjc-ir;b£/jQ;t@^£M, mm4k&® (0.204g) Lt^fco 
^-NMRCDgO) 5 :3. 0-3. 3(4H, m), 3. 7-4. 0(2H, m), 4. 2-4. 4(3H, in), 7. 04(2H, s), 7. 1- 
7. 4(20H, m), 3. 89C2H, m), 4. 30(2H, m), 4. 43(1H, t, J=7. 8Hz), 7. 1-8. 02C1H, s). 

[«^J70] (S)-l-** 7 x x;k7 7 x;H-(2-t 7 f ;M f;b)-2-(3- TIJ 
-fa fcf;U) V s > 

(A) N(2)-(9-7;U>T V— )V) / h + ~>^^^— ;U-N(5)-tert- 7* b + v # 71/*'— ;U 
>*• ;U jr. f- ;I/-N- ^>^^7"'Jy> >f ;bxxf 7U 

N(2)-(9-7il/tUx;l/) y h^r v77^*'Jx;i/-N(5)-tert- ~f Y * i/ ii Jl^—j^ 
jV—^f-y (13. 66g. 30. lmmol) „ N-<>-Wyy> y f-;bjrx^;l/ (5. 99g . 
30. lmmol) „ SO 1 '^^ V7°n h>xf ; > (15ml) £±^t y ^ P > (300ml ) 
0 °Cf"TN, N-t"X(2- ^+V-3- ^J=-;W) *X7^ >|?U 

5>f K (8.41g . 33. Ommol) £tjD;i, ^S{CT24«JtJ$ L/c c S£Ettl-*gYb> * 
U> (500ml ) 1 5B5©£SfeKiStt (500ml ) „ tSfDKSfoK*:*- h U * AtJc 

(500ml ) „ t&jfo&ifeK (500ml ) KTSfc^U ftlTKM^ h U 7Atm 
*8l«*«ffiiB*Ufco tefe7t^7 7 7ilTM^i (19.27g) 
„ »6tlfc4li«tt: *l JK±fflf»l -ti- -T f c & CD M fK K ffl ^ fc o 
1 H-NMR(CDgOD) 5 :1. 20(3H, m), 1.4K9H, m), 1.4-1. 6(2H, m), 1. 65C1H, m), 1. 75C1H, 
m), 3. 0K2H, m), 4. 09-4. 22(4H, m), 4. 29-4. 69(6H, m), 7. 21-7. 39(9H, m), 7. 65(2H, m), 
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(B) (S)-l-^>^;l'-3-(3-N-tert- 7* b + ->#7l/**— )VT I J 7°u fcf;l>) t°^^-7 
>-2, 5- v?* > 

(A) Tf#£ftrt:N(2)-(9-7 7M- U— / h ^>#;l^'-;b-N(5)-tert- 7*1>* 
•>^7;l/^— f-;W-N- ^>W , J->> yf/l/xxf^ (21. 12g. 33. 5mraol 

) £THF (510ml ) Kjgfr U 0 °CJCT7KM: U f- 7 A— 7kftJ#/ (7. 04g > 167. 
8mmol ) (D/?;-)V (170ml ) (170ml ) mm*H&x.tz 0 ^fiJCT2 TO}* 

a^tH-zR (100ml ) £JJD;U v> oi^7l/i--r7l/ 
(150ml ) iCT^flfco f&fcnfczRMKO "CKTl UWMMjkmWL (180ml ) * 
pkWKM-l- h'J-7A (5. 64g . 67. lmmol) JU* 'Jtt<fc U $ 

m^MLBm^Ltzo m^mm&w? (soomi ) kukihu ^skt^tr*^ 

HJ7A (5. 64g , 67. lmmol) . Jk&i?7 s.—h 'J -7 K (14.5ml, 67. 3mmol) 

£Unx.T3 1^20^*13$ L/c D *g|g&ftK£E?8*U M^Wif^ (600ml 
) £7k (300ml ) IzfrmLtz^ W^JI^I^Pm^tK^^ h U 7 AtRSJR (300ml 
) > Stffi&fn^zK (300ml ) ICT&^U h U 

77^ - (? nn*^A-> 7 y -^K 20 :K v/v ) CT)|tSL. ?&M&T*Jl'7 
rXiLtiM^I (8. 73g > 72.0% ) £#/c Q 

^H-NMR(CDClg) 5 :1.43(9H,s),1.60(2H,m), 1. 90(2H, m), 3. 15(2H, m), 3. 81 (1H, d, J 
=17. 3Hz), 3. 87C1H, d, J=17. 3Hz), 4. 1K1H, m), 4. 55C1H, d, J=14. 4Hz), 4. 63C1H. d, J= 
14. 4Hz), 4. 75C1H. brs), 7. 0K1H, brs), 7. 24-7. 37(5H, m). 

(C) (S)-l-0^7l/-3-(3-N-tert- 7' h 4- -> ii jV^—JVT i J 7°o t°7l/) t 0 ^-7 
y 

(B) T"#t>tl7t(S)-l-0^7U-3-(3-N-tert- 7' h * •> 77 Jltf — JlT i J 7° n tf 
;l/) h°^5-7>-2, 5- (3. 70g > 10. 2mmol) ^-^xf^x-f^ (100ml ) 
KjgfrU 0 °C{CT7K^bU ^7 AT71/ = -V A (1. 97g „ 51. 9mmol) &10#IHIfr 
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ij-TiD^/Co g^T7 mmmWLtz^ 0 (1.84ml) . 15% 7j*ft^ h U 

•>AtK»* (1.84ml) „ m^'7k (1.84ml) &Mz-tc 0 f'fiiatSffb, £D/c 

/Co MfeMiiiitiiM (3.76g ) <h#/c 0 #&ti^a^<tet±-n 

1 H-NMR(CDClg) 5 : 1. 32-1. 38(2H, m), 1. 43C9H, s), 1. 4-1. 58(2H, m), 1. 73C1H, t, J=10. 
3Hz), 2. 03C1H, dt, J=8. 1, 3. 1Hz), 2. 63-2. 80C3H, m), 2. 88C1H, dt, J=8. 8, 2. 8Hz), 2. 97 
(td, J-12. 2, 2. 7Hz), 3. 09(2H, m), 3. 47(1H, d, J=13. 2Hz), 3. 51 (1H, d, J=13. 2Hz), 4. 80 
(1H, brs), 7. 22-7. 33(5H,m). 
EI-MS;m/z:333(M + ). 
FAB-MS ;m/z: 334 (MH + ). 



(D) (S)-l-(N-tert-y 1 + -> * 1 7 x - ib7 7 ^^)-4-^ > ^-2-(3 

-N-tert- 7'l+yi7i^'-^7;y^Dt°;l/) t°^5^> 

(C) T#^n/c(S)-l-A:>> > >'l/-3-(3-N-tert- 7 h * is ii )V#-)VT I J 7u t° 
Jl) t°^^^> (1.93g . 5. 79mmol) . N-tert- 7"l + y*;^'-^^t7x^;l' 
T^-> (1. 62g . 5. 80mmol) 7 7 u \£)Vx-^)\sT I > (3ml ) £±^fcy 

f-P> (60ml) fC^U 0 "CiCTN, N- t"x(2- tf-*7-3- V >J v» — ;U) * 

X7^S^n7^ K (1.62gx 6. 36mmol) £lHlx_. ^i&KT48B#fig«# Lfco K 
JC&iftKJfrft^ ^ lx y (300ml ) ^Aa^/c^, 1 5K3©tftBbRJ&iK (200ml ) . »m 
Bfckflt^ h U >>A7KM (200ml ) „ ISfP^7jc (200ml ) JCTgfc^U ^Tkfift®? 
tMJ 7At» «jK*«£E«*Ufc 0 numti' U iiffrii^U*; 

n7^ ( 77^ - (mWtx-rfr-mkMrisy, 2:1 . v/v ) iCTill, &|§rfe 
7€^7rXtUlIfb^ (2. 75g , 79.8% ) 

^-NMRCCDgOD) 5 : 1. 14(1H, m), 1. 30(2H, m), 1. 41-1. 45C18H, m), 1. 55-1. 70C1H, m), 
1. 84-2. 04(5H, m), 2. 60-2. 79(4H, m), 2. 96-3. 04(2H, m), 3. 19-3. 23(1H, m), 3. 37C1H, 
d, J=12. 7Hz), 3. 52C1H, d, J=13. 2Hz), 4. 29-4. 46(2H, m), 7. 16-7. 3K10H, m, ). 
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(E) (S)-l-(N-tert-7* h + y ^ ^ ^ - il^ * t 7 x ^ ^ 7 7 - ^ ) -2 - (3-N- ter t- 7' h 
+ y^;l/^-;|/7;;7°Dt 0 ^) t°^5-7> 

(D) Ti#£tifc(S)-l-(N-tert-7* h + i/ 77 71/*' — ^ 7 x^;b77-;b)-4- 
^>^;b-2-(3-N-tert- 7* F + y^/^'-^T ; ; T^d b» t°^^> ; > (356mg 

. 0. 599mmol ) % / 2 J - )l< (20ml) Kigfr U 20% tRSSYL^ 5y")A- 
(65mg) ££n^U 7K»fflmT (1 m-BE) > ^Tjt^L/Co 22B#P B m. 
*U gl^iffiS* I TifeT ^ ^ 7 7 7 i Ugif (261mg „ 86.3% ) 

^H-NMR(CDgOD) <S : 1. 2-1. 6(4H, m), 1. 41-1. 45C18H, m), 1. 69-1. 89C4H, m). 2. 51-2. 92 
(6H, m), 3. 00-3. 13C2H, m), 4. 2-4. 35C2H, m), 7. 18-7. 27(5H, m). 

(F) (S)-l-(N-tert-y h + J/*W-Mt7 z -^7 7-^)-4-(2- 7" 7f;M 
f-7l/)-2-(3-N-tert-7* h + j/*;Usj?— 71/ T S ; 7u t°;l/) t°^5^> 

(E) T#£*lrt:(S)-l-(N-tert-7* h + -> # 7P=tf ^7U* * 7 x — ;I/T ^ -7l/)-2- 
(3-N-tert- 7* h + <>*;PjJ?-;I/T ;77"d t°7lO t°<^ >7 > (88mg. 0. 175mmol 

) £DMF (3ml ) KigfrU (HOmg „ 0. 338mmol ) „ &tf2-( 7* 

ntyf^) j-7?U> (39mg. 0. l69mmol ) ^JDX.. ^i^CT2lBf b/c Q 
»iEMli»7oo*il/A (50ml) i7K (30ml) K#BEU W1!J1£- 
«lfBA*foK (30ml) {rT»L/Co fc&KWEB** h U 7 AT«> 
ffiteu/co I b nfciMi^ -> 'J 7 a 7 n 7 ^'7 7 ^ - (W^ 

f-^-^-y-^ l:2 „ y/v ) KTfiHBtU |!l7t;l'7 7XtlT«^ 

(65mg, 57% ) ^#/: 0 
^H-NMR(CDgOD) 5 : l. 14C1H, m), l. 29(2H, m), l. 39-1. 45C18H, m), 1. 5-1. 8(1H, m), 1. 
8-2. K4H, m), 2. 64-2. 77(4H, m), 2. 98(2H, m), 3. 3K2H, m), 3. 52C1H, d, J=13. 2Hz), 3. 
68C1H, d, J=13. 2Hz), 4. 2-4. 5C2H, m), 7. 16-7. 27(5H, m), 7. 43-7. 5K3H, m), 7. 73C1H, 
m),7. 80-7. 89(3H, m). 
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(G) (S)-l-** 7 x - ;P7 7 i;H-(2-t 7 f ;M f;W-2-(3- T $ J -fu t°AO 

(F) Ti# t.n/c(S)-l-(N-tert-7" h •> 77 — 7 x. —JlT — Jl)-4- 
(2- ±7f;by ^-;P)-2-(3-N-tert-7" h^v^^^K — 5 J -fu t°;lO t° 
> (65mg. 0. lOlmmol ) £3.6 ^tS^MtK^^ (10ml) i»L N Igi:T5 Bf^ 

^Sfo^it^j-jUL-TJl (3ml T2 0) „ SMif^ (3ml ) CT^L, ^ 

m^n^nt^o ^^u^jma^Km^L. i 'jtt77^^-i:t«, 

?1M^{CJ: 19 &&T*)V7 7 *t Lxm.mt^m (32mg. 58% ) ^ELiMM^Lt L 

1 H-NMR(D 2 0) 5 : 1. 48(2H, m), 1. 60(1H, m), 1. 74(1H, m), 2. 14(2H, m), 2. 67(4H, m), 2. 
89(2H, m), 3. 34-3. 4K4H, m), 4. 37-4. 50(4H, m), 7. 12C5H, m), 7. 49C1H, d, J=8. 3Hz), 7. 
59-7. 65(2H, m), 7. 96-8. 03(4H, m). 
EI-MS;m/z:444(M + ). 

imfrVt (C 28 H 36 N 4 0 -3HC1 -2. 5H 2 0 t It) : 




m-^fft : C 56. 14 ; H, 7. 40 ; N, 9. 35 ; CI, 17. 75. 
mmm : C, 56. 10;H, 7. 11 ;N, 9. 03; CI, 17. 36. 

imt&Wtt (SH-*^7x-^7 7-;H-(3-7x-^7°Pt 0 ^H-(3- 7; 

(A) (S)-l-(N-tert-7* h + y^;^f^il/*^ 7 x -;l^T^ — ;U)-4-(3- ^-^T" 
a h°;U)-2-(3-N-tert-r h + ->i/;b^-^7; ;7°nh°;l/) t°^^ v> > 

^ MM 70 (E) Tl# 6 ft tz (S) - 1 - (N-ter t- 7'f + y*^*'-M^7i-il'77- 
;U)-2-(3-N-tert-7* Y^r'yti — JVT I J 7°u t?;U) \£Ui?> (183mg „ 0. 
363mmol ) £DMF (5ml ) K&fr U ^|t-/7i (1 7 7mg. 0. 543mmol ) . 

7x^^/nA°> (0.06ml, 0. 387mmol ) £iD;i. ^^{CT15 
^^T70°C^T6 tffl»j$lfco »M4LM^7od^;^ 
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(80ml ) t7k (50ml) K#B2U W«Jg*fiSW^7jc <50ml) i:t^L/; 0 M 

7kmmj- b u nits »iES4Lf: 0 #^nrtm£^^> 

'J *W7A^ OVf-/77^ - (ftixf^-'x + ty, 1:1 . v/v ) fCTff 
SI, m&7*:)\<7 r Xi LTIIM (112mg „ 49. 5% ) £7#fc 0 
^H-NMR(CDgOD) 5 : 1. 28(1H, m), 1. 40-1. 45(20H, m), 1. 63(1H, m), 1. 75-1. 99(6H, m), 
2. 26(2H, m), 2. 62-2. 90(6H, m), 2. 98-3. 07(2H, m), 3. 17-3. 33(2H, m), 4. 29-4. 47(2H, 
m), 7. 12-7. 29(10H, m). 



(B) (SH^^7x-^7 7-;H-(3-7x^il'7 5 Dt 0 ;b)-2-(3^ 7;;7"Dh 0 ;b) 

(A) Tl# t>tl/c(S)-l-(N-tert-7" h + •> 77 — ^ ~7 x-^T^-^-f 
(3- 7 x^^^d t°;l/)-2-(3-N-tert-7" is Jj jUtH — jI<t i J 7°n t°;b) h°^^ 
>>> (112mg . 0. 180mmol ) £3.6 m&%MM&Wi (15ml) U g^KT5. 

/ca^^-^^^^^-^^ (3ml . 2 0) N &r>*f^;nf-;l/ (3ml ) i:t»t, 

^jfM*£i#^ 0 #^n/cffi£j&#j£7Kf^^u ^ u ^77 ^ Ji^-izxm 

$»i:i^fe7t;l/7 7X (73mg, 76% ) ^Sl^i lt#/: 0 
1 H-NMR(D 2 0) <5 : 1. 5K3H, m), 1. 74(1H, m), 1. 95(2H, m), 2. 19(2H, m), 2. 30(1H, m), 2. 
42(1H, m), 2. 59-2. 81 (4H, m), 2. 90-2. 98(4H, m), 3. 32-3. 55(4H, m), 4. 41 (1H, t, J=5. 1Hz), 
4. 50C1H, m), 7. 13-7. 39(10H,m). 
EI-MS;m/z:422(M + ). 

Tzmfrtfr : (C 26 H 3g N 4 0 -3HC1 -2. 5H 2 0 t LT) : 
l+^lt : C, 54. 11 ;H, 8. 04 ; N, 9.71. 
mmm : C, 54. 44 ;H, 7. 96 ;N, 9. 38. 

[^IWJ72] (S)-l-t^7x-;l/7 7-;H- ^>-?^-2-(3-7;y7 5 Dh 0 ;l/) 

»#'J70(D) Tt#^tl/c(S)-l-(N-tert-^ h4-^77^^^;U^^7 x-^T^- 
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;1/) _4_a; y v?;l/-2-(3-N-tert- 7* ^y*;l/^7; y-^n t°;LO t°-^ >> > 
(166mg . 0. 279mraol ) £5.3 (15ml) idjgfr U ^iS^T3 B#Pe9 

ti£^i^^i-^;b (2ral . 2 0) . S^'llif^ (2ml ) i:t»L> 

J; ^) 6fe7t^7 r x i Ltll^ti (114mg . 81.0% ) £H±£^i£ 

1 H-NMR(D 2 0) 5:1. 52(2H,m), 1. 61(lH,m), 1. 77(lH,m), 2. 19(2H,m), 2. 66-2. 82(4H, 
m), 2. 93(2H, m), 3. 32-3. 65(4H, m), 4. 25(1H, d, J=12. 7Hz), 4. 30(1H, d, J=13. 2Hz), 4. 
43(1H, m), 4. 56(1H, m), 7. 25-7. 36C6H, m), 7. 46-7. 48(2H, m), 7. 51-7. 63(2H, m). 
EI-MS;m/z:394(M + ). 

Ttmfrffi (C 24 H34N 4 0 -3HC1 -1.5H 2 0 ill) : 
m-mfe : C, 54. 29 ;H, 7. 59 ;N, 10. 55. 

mmm c, 54. 03 ; h, 7.77;n, 10. 45. 

L^»'J73] (SH-*t7x-^77-;H-(2-t7 b ^)-2-(3- T i J 7° a 
t°7U) t°^^-7> 

(A) (S)-l-(N-tert-r h + v^^>K-^^^7 i^.;bT^-;U)-4-(2- t7h^W 
-2-(3-N-tert-y b * t> JlX — J^T I J 7 v h° jU) t£^?i?> 

mmmiaa') -e#t>tl/c(S)-l-(N-tert-7* ^y*W-Mt7i-^7 7- 
;P)-2-(3-N-tert-7* h + ^^^^-^T ^ 7 7°n t°7lO t°^vv>> (150mg . 0. 
297mmol ) . 2-^7 hx| (57mg. 0. 331mmol ) , SO'v^^ 7 7"n t°^xf-^7 ; 
> (0.5ml ) £^by^ly> (10ml) irjg^ U 0 "CiCTN, N-tf X (2- tf-^7-3 
- t + tVJ *X7^ >®?7u^ K (102mg „ 0. 401mmol ) £#P;U ^ 

•^i'T26BfM^L/c 0 MJS^{^by^U> (60ml) &M?ttz^ 1 &3£*Sg?7j< 
« (50ml) . mffi&km7mJ- h 'J 7 A7j<^ (50ml) . f&fD^Jt^TK (50ml) 
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1 ~2:1 . v/v ) id-Cft^U m&T*JU7 rXtlt«^ (142mg „ 72. 
6% ) ^#/: 0 

^H-NMR(CDgOD) 5 : 1. 2-1. 5(20H, m), 1. 5-1. 8(2H, m), 1. 8-2. 0(2H, m), 2. 5-3. 5(8H, m), 
3. 5-3. 8(1H, m), 4. 1-4. 8(3H, m), 7. 0-7. 4(5H, m), 7. 4-7. 5(1H, m), 7. 5-7. 6(2H, m), 7. 
9-8. 0(4H, m). 

(B) (S)-l-** 7 x^;l/T^-;U-4-(2-^7 b 4 Ji)-2-(3- T 5 y 7°d £710 
7 v 5 > 

(A) Tl# t»n/c(S)-l-(N-tert-7" h 4- # * 7 x -=.^y 5 — ;b)-4- 
(2- ^7 h >T *)-2-(3-N-tert- 7* h 4- ^^;l/^^.;l/T ^ y 7°n t°;U) tX5v? > 
(142mg . 0. 216mmol ) £3.6 *jl>£i£®? y 7 y - (10ml) fcigfr U 

fe7t;b7rXiLT»^i (105mg „ 91.5% ) ^iMiUifco 
^-NMRCDgO) 5:1. 05-1. 61 (4H, m), 2. 00-2. 20C2H, m), 2. 62-2. 72C3H, m), 2. 85-3. 56 
(6H, m), 4. 06-4. 58C3H, m), 7. 03-7. 42(6H, m), 7. 55(2H, m), 7. 82C1H, s), 7. 88-7. 94C3H, 
m). 

El-MS;m/z:458(M + ). 

C^I»J74] (S)-l-*t7xi/l'77i;H-((2- t7f^) yf;l/7;7*M; 
-^)-2-(3- 7; 77°nh°;l/) t°^7^> 

(A) (S)-l-(N-tert-7* h +■ •> 77 7 x - ;PT 7 — rtO-4-((2-*- 7 

7 f-yl/T £ y — ;U)-2-(3-N-tert-7* h + JUT ; 77°d t°;U) t° 
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2—t- 7 JU&Wt (HOmg . 0. 591mmol ) . RZf h U xf^y ~ > (0.20ml. 1. 
43mmol) £ b ;U > (5ml ) jr^g^U ■^7x-i^Xt> l Jib7^ F (0.16ml. 0. 
742mmol ) &M?L T90°CT2 B#r H TO$L/c 0 M^ifiClLfcl, ^«J70 
(E) Tl#^tifc(S)-l-(N-tert-y h + •> ^^l-^^t 7 x - ^7 7 - ^)-H3 
-N-tert-7'>4-->^7^*'-;l/T 5 7 t°;U) fc°^7v*> (244mg N 0. 483mmol ) 
ZmtSrU's (5ml ) ^^^LTSD^fco £iBK T15. 5^M^ L/c^ 

■mm*u mmzmm*-?-* doomi ) ^i ^^^^^jc^t-^seu^o 

WllJl^t^n^SfekSt^ h U AzMM (80ml) „ ^fn^^TK (80ml) CTft^l, 

> U iiffrii^ A? d-7 h^*77^ - (^b^ f- b >-M^^;K 1:1 N v/v ) 
CTilL, |fe7t^7 7XtltSIM (199mg . 59.9% ) J H 
-NMR(CDC1 3 -CD 3 0D, 1 : 1, v/v) 5 : 1. 41-1. 53C21H, m), 1. 63C1H, m), 1. 92(2H, m), 2. 62 
-2. 83(3H, m), 2. 88-3. 03(3H, m), 3. 19(1H. m), 3. 32(1H, m), 3. 92-4. 02(2H, m), 4. 26-4. 
42(2H, m), 4. 50C1H, d, J=25. 5Hz), 4. 56(1H, d, J=25. 5Hz), 7. 20-7. 22(3H, m), 7. 25-7. 
32(2H, m), 7. 42-7. 48(3H, m), 7. 72(1H, s), 7. 79-7. 82(3H, m). 

(B) (S)-l-*€7x-^7 7-;H-((2- i-y^-J]/) / J-JlT I J Jij\s# — JV)- 
2-(3- T i / 7°a t°;U) h°^5 > 

(A) T"#C>n/c(S)-l-(N-tert-7' h * •> # ;P # ~ ^ * * 7 x — ;UT 5 — ;U)-4- 
((2- t7f^) / ; y ^? — ;U-)-2-(3-N-tert-y h + y^^^'-^T i 

7 7°a t°JV) t°^^> (199mg > 0. 289mmol ) £3. 6 * > - -rt/Jgift 

(20ml ) KjgfrU ^&KXS V$fflMWlsfr 0 J - 

^*ffl^T*»**^o #bn/:a»^if^i-r^ (5ml ) . ^if-yl/jc- 
T-;l/-a.^y (10:U v/v „ 5ml ) „ RVWtWt if^- * V - ^ (10:K v 
/v , 5ml ) #C^TiSi£ttf** n v h ^5 7 * - (CAPCELL PAK C18 

. /■ 9 J -71/-0. 02*jt/£*gm. 1:1 > v/v ) CTff Lt a zKKiSfr U 
filiCct 0 fife7t^7 7 Xt UTgl^^i (118mg . 72.8% ) &rMWll&± Lt 
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^-NMRCDgO) 6 : 1. 35-1. 39(4H, m), 2. 01-2. 12C2H, m), 2. 62-2.-67C4H, m), 2. 80(2H, m), 
3. 19C2H, m), 3. 67(2H, m), 4. 16C1H, brs), 4. 29-4. 40C3H, m), 7. 13-7. 17C3H, m), 7. 20- 
7. 28(2H, m), 7. 32(1H, m), 7. 4K2H, m), 7. 62(1H, s), 7. 76(3H, m). 
FAB-MS ;m/z: 488 (MH + ). 

immmiH (S)-4-?*y •>^-l-(D-*t7x-^77iW-2-(2- 7i*fW 



(A) N-^< > v?;l/t + ■> * /^-^^^ 7 1-^7 7- ^+ O v> ;l/ ^ U i/ > 

N-<>-7;l't4 : y*^*-il'* : t7x-il'77-> (1.57g ^ 5ramol ) > N-O 
S^l^U ->> xf;l/xxf;b (1.12ml, 6mmol ) „ HOBt (810mg „ 6mmol ) N & 
b Vx-l-jUTi > (0.7ml . 5mmol ) %mtt 7^ U > (20ml) Jr*gfl?U tK^T 
WSCD- HC1 (1. 15g . 6mmol ) ttM*-, W(&KT2mffl8LW{stz 0 HJ£7&£M^ 

U ti>f)\<i] => U9 h 7*- (? n d*;I/A-/: ^ J -;K 100:1 . 
v/v ) trTffiMKL. ^IKt^ (2. 23g . 91% ) £t#/c 0 

^H-NMR(CDgOD) 5 : 1. 1-1. 2(3H, m), 1. 9-2. 0(2H, m), 2. 55-2. 75(2H, m), 3. 7-4. 8(7H, 
m), 5. 05-5. 15C2H, m), 7. 1-7. 4C15H, m). 

(B) (S)-K>-7iH-(2-7^f^) t°^^>-2, 5- 

(A) t#bnfcN-^>^^t+v'*^^-^ ; e7iX;|/77-;H- OC?;U 
v> xf;l/xxf;b (2. 227g. 4. 56mmol) . ^^-Jy^f (550mg ) „ 
x.9 J-fr (70ml) &iS<£U 7)ci#IMT (1 mffi) . ^jfi"C3 ^»^L^ 0 
#£ftfctttM&£Bfc& (1ml ) . x.^/-^ (175ml ) KMl^U 3 
0 fliaii^lfco £J£$©J§J££#5EE®* U -> 'J * y ^ a ? n v h ^ 
7-f - ddW-^ * y -;K 100:2 , v/v ) {CTffigU ^J&ffc-£& (0. 
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84g > 60% ) £l#/c 0 

^H-NMR(CDgOD) 6 : 1. 8-2. 3(2H, m), 2. 4-2. 75C2H, m), 3. 8-4. 8(5H, m), 7. 05-7. 4C10H, 
m). 



(C) (S)-l-O S?;l/-4-(D-N-tert- 7'F + y*/H'-/^t7x-ib77-W- 
3-(2- 7 t°^7^> 

(B) T^6tlfc(S)-K>i?;H-(2-7 W t°^5^>-2, 5- (0. 

84g . 2. 72mmol) JCTHF (30ml) T^=f ^SHfTFTTklt^ V f- >7 

A7;K--7A (0.52g> 13.7mmol) ^M^j&Il*.*:*. ^S"C18B#^W 
SfM^Tk&U zR (0.5ml ) „ 15% zfcfilfl:-*- h U ^A7K^ (0.5ml ) „ 7j< (1. 
5ml ) &WktiajLtz&^ m^-C^MWLtZo SEfet7^ h^ffl^TllL, 

i/ U 77 77 5 A ? D7^77^~ DDtWl'A-^ * 7 - ;K 100:8 v/ 
v ) 'iCTfflfjRLfco 

#bnt(S)-K>-7^H-(2-7x^fW tX7i^> (277mg ) iD-N-tert 
- ^ h + •> * 7 i i;l/7 7 - > (359mg „ 1. 29mmol) „ HOBt (174mg 

s 1. 29mmol) . h'JxW; > (0.138ml „ 0. 99mmol) &mt/ * \s > (20ml) 
Ki§#?U 7]<^TWSCD- HCl (247mg „ 1. 29mmol) Mffi."C2m MMW b/c Q 

71x77 ^ A ^ p v h ^7 7 -i - it nnW-> ^ 7 100:2 s v/v ) (CTft 

mM4t&<®) (540mg „ 36% ) £»fc 0 
^H-NMR(CDgOD) <5 : 1. 46(9H, s), 1. 7-3. 6(16H, m), 4. 2-4. 6(2H, m), 7. 05-7. 35C15H, m). 

(D) (S)-4-(N-tert-7* h * isftjUtf— )V{f U ->;l/)-l-(D-N-tert-7* h^->77;U**— 
;l/*^7x-^77-^)-2-(2- 7i^fW t°^^i^> 

(S)-l- / <>^;U-4-D-N-tert-^' h * y^il/^'^;bt^7 x —JIT ? — ;U-3-(2- 
7x**-;l/) tX7^> (540mg „ 0. 997mmol ) „ dclMfc'* 7 v> A - ^jf (125mg 
) . *9 J-fr (30ml) ^I-pL> tJc^HMT (1 MJE) . ^ST18Bf^» 
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Ltz 0 ftM«*it*U *§J£#«£E«*LT\ (SM-CD-N^ert-^h^v^*^^ 
*^7i-/b77-;l')-2-(2- 7x^fW h°^^^> (0.45g . >£Mlft) 

t# t>n/c(S)-l-(D-N-tert-7" h ^ ->*;l/^-;^€7 x — ;U T 5 - ;b)-2-(2- 
7x^f^) t°^^v 5 > (259mg . 0. 54mmol) , N-tert- 7° V 5- ; y 1) — )V W 
i/> (120mg . 0. 68mmol) „ HOBt (lOOmg . 0. 74mmol) . RZf h V^JlT i > (0. 
079ml . 0. 57mmol) £J&ffc> f- U > (10ml) ir^U yjc^TWSCD- HC1 (142mg 
„ 0. 74mmol) &1lU?Ltz^ ^T20B#MJ# Ltz 0 ;p-ctl?L, 
10% ^^>m7K^> ^ftJ^TkUt^ h U 7AtK^. fiS^I^7jCCDjl|g{r^L. 

i»->'J*W7A7D7h^77-(- (^DD^A-^7-;K 100: 
1 . v/v ) CtSlL, Ilft^i (296mg „ 85% ) 

^H-NMR(CDgOD) 6 : 1. 3-2. 0C22H, m).2. 2-4. 8(14H. mk7. 1-7. 35Q0H „ m). 

(E) (S)-4-^'J->iH-(D-**7x-;L'77-;l/)-2-(2- 7i^fW t°<7v?> 

(S) -4- (N-tert- 7* h 4- -> 77 U ->;U)-l-(D-N-tert--7* h ~y t/Jltf — 

^*7x-JL'7 7-^H-(2- 7x^fW hX7i?> (296mg „ 0. 486mmol ) iZ 

4.4 &mmm* * (5mi ) ^ud^. ^a^3 b#p^#u/c 0 $§se£mbe 

mmzMMmw? dv^77^ - (o. 02s^s»tk«?r- ^ * v -;k 

1:1 „ v/v ) jrT*it». 2ftfeffi*L> mM4t&® (157mg „ 67% ) 
LT#t„ 

1 H-NMR(D 2 0) S : 1. 6-2. 05(4H, m), 2. 25-4. 6(14H, m), 7. 05-7. 35C10H, m). 
FAB-MS ; m/z : 409 (MH + ). 

TC^^tff (C 24 H 32 N 4 0 2 -2HC1 -2H 2 0 tit) : 
fff-JHi : C, 55. 70 ;H, 7. 34 ;N, 0.83. 
»lMift : C, 55. 38 ;H, 7. 39 ;N, 0.72. 

[^WJ76] (S)-4-(3- 7;77°nt°t-;l/)-l-(D- *t7x-^77-«- 
2-(2- 7x^^) tf^7^> 
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(A) (S)-4-(N-tert-y h + $- 7 5 — ;U)-l-(D-N-tert-^ h +■ -> 2/ 

M6#|J75(D) T#t>n/c(S)-l-(D-N-tert-7* h + i/*;i/^-;l/**7 i-^77 
— ;U)-2-(2- 7x*f;W h°^5^> (113mg „ 0. 25mmol) tN-tert- ^Y^i/ii 
jUtf^jU- 0- T^ — y (71mg. 0. 38mmol) . HOBt (51mg. 0. 38mmol) „ TkTj V U 
xf^7; > (0.052ml „ 0. 37mraol) £ig>ffcy ^ 1/ > (10ml) KigJHU 7$Ctf$T 
WSCD- HC1 (73mg. 0. 38mmol) ZIsUtl, 'MMX2mW!kWLtz 0 S£«^ft|xf 
;^tt)KL^ 10% ?i>ltoRi&tfU fi&fB^Sfe**^- b 'J * atK»«^ fi&fn&igTK© 
KSKSfc^U ftfzKBKK^" h 'J ^^«t^o $&fltfr!l*«a?U «£MJ£®* 

^7 -;K 100:1 s v/v ) KTff^U mmfc&ya (136mg . 87% ) ^If/Co L H 
-NMR(CDgOD) 5 : 1. 3-1. 95(22H, m), 2. 15-4. 7C16H, m), 7. 1-7. 3(10H, m). 

(B) (S)-4-(3- T i J ~fti t°^" — ;U)-1-(D- *€7x-;l/7 7-^H-(2- 7x* 

(A) T?#t>nfc(S)-4-(N-tert-y h 4- ->*;UsK — 0- 7 5 — ;l/)-L-l-(D-N 
-tert- / h + -> * 1 7 x 7 i;l/)-2-(Z- 7 i * >> 

> (136mg „ 0. 218mmol ) K4. 4 &®£SM * ^ - (5ml ) ^iJDx.. 1ST 

% (87mg. 81% ) &=im.Wt&£ LTftiZo 

1 H-NMR(D 2 0) 6 : 1. 55-2. 2(4H, m), 2. 2-4. 6C16H, m), 7. 05-7. 35Q0H, m). 
FAB-MS ;m/z: 423 (MH + ). 

Ttf&frVr (C 25 H 34 N 4 0 2 -2HC1 -2H 2 0 t It) : 
ft^1B : C, 56. 49 ;H, 7. 59 ;N, 0. 54. 
mmm : C, 56. 63 ;H, 7. 65 ;N, 0. 52. 

[^»J77] U-t"X( ^t7x-/l/77-^H-( /'JWl/7;y) ^•tf-fc 
Kn-lH~l,4-^T-tf t°> 
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(A) N „ N-xf- U > t:'X(p- hiH>X^>7; K) 

xfl/>-;7; > (4.55ml. 68mmol) N h 'J xf;P7 S > (20. 9ml N 150mmol ) N 

(300ml ) ^I-p U tRHTF. &fllp — h ^J- (27. 2g 

„ 142mmol ) £;(HI>U &m-V209$fflMW^iz o SJ£tt£«EET*Mg U #£>n/c 
flMJI^M^^K ^oo^A, 7)CTSfc#U mmit&Va (20. 2g , 81% ) £ 

lH-NMR(DMS0-d6) 5 :2. 38(6H, s), 2. 65-2. 7(4H, m), 7. 38(4H, d, J=8. 3Hz), 7. 60(4H, 
d, J=8. 3Hz) 

(B) l, 4 — ti*x(p— h 7l^x ^*tt Kp-6- 'W Kn + v-lH-1, 
4 — 2? T -t? t° > 

(A) T'#t>n/cN „ N '- xf p>t"X(p- b;L^>x/l/* >T S K) (11. 04g. 
30mmol) J -fr (750ml ) jriDx.^ 1 ^tMlB^M^htz 0 J^^T 150ml (Dx. 
^y-zH^L/cT-h^Axf^-f (5. 31g . 78mraol) &l5frMfrVXWTF 
U Bf^MM^tLTto jc.*y-;l/ (150ml ) KfgfrLtzUS-i?? 
nA-2- :/o^V-7U (7. 83g . 0. 036mol) £2 B£ISfr TiBiTU H^20NfIBIJ0 
J»a«ELfc 0 «£0 °C{r^ipLt/ftH L/cM H B B ^«L. ^ 
gfYb^tl (4. 95g > 39% ) ^Iffitbtf/Co 

^H-NMR(CDClg) 5 :2. 44(6H, s), 3. 15-3. 25(3H, m), 3. 4-3. 55(4H, m), 3. 64(2H, dd, J= 
5. 4, 15. 1Hz), 4. 2C1H, m), 7. 33(4H, d, J=8Hz), 7. 66C4H, d, J=8Hz). 
FAB-MS ; m/z : 425 (MH + ). 

(C) 6-T-t? h + ->^ + i7- 1 Ko-lH-l,4-v?T-t? t°> ~^<b7K^^ 

(B) T#£tl*:l,4-t:X(p- h;Ux>X7l/^ — ;U) Kp-6- Kd* 
->-lH-l, t°> (5g. 11. 8mmol) &U c &ftKIjsgfc (1.11ml. 11. 8mmol) £25 
% ^b7jc^»^« (75ml) KflD*.> ^^T-30^ram#L/c o ^^7*; 

(4.44g ) £fln>U 60^ "C6 WMJK*^ ££KM-c&#m#L;fco 
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£8&ET*figu j -jix-m&L, mmit^m a 29g „ 87 

% ) *w&m#t iti#/; 0 

^-NMRCDgO) <5 :2. 18C3H, s), 3. 5-3. 85(8H, m), 5. 6(1H, m). 
FAB-MS ;m/z:l 59 (MH + ). 

(D) 1, 4-tfX(N-tert-7~> * i/ftJVtf— Jl^^y x — ^T^ — ;I/)-6-^-f Fd + -> 

(C) Tl#^n/c6-T4r h*S"N*1J- t Kn-1H-1, 4-v>T-tft°> ~ J|^7KSt$?i& 
(l.Og. 3. 12mmol) &tR (50ral) {r*D^> 20Bf PsIilDM^ L/c 0 SJ£$l£MBETH 

Kn + y^th Kn-lH-1, t°> ZlJI'fbicf&Bfctg (714mg ) £|# 

/Co 

(lOOmg ) tN-tert- 7' h + y * t 7 x - ^7 7 - > (201mg s 0. 

72mmol) „ HOBt (97mg, 0. 72mmol) . Rtf h U j^ + jUT i > (0. 28ml. 2mmol ) 
m.ik* 3- (8ml ) &tfDMF (4ml ) KMML, zk&TWSCD- HC1 (138mg , 0. 
72mmol) £i&-C20l$ra«# Lfc 0 SM^ftfif ^Tti? U «&fn#tg& 

n v b?*^7>f - (7nn*/^-^y -;K 100:3 . v/v ) CTill, gj@ 
fl^#J (102mg . 37% ) ^#fco 

^H-NMR(CDClg) 5:1. 35-1. 5C18H, m), 1. 7-2. K4H, m), 2. 5-2. 9(4H, m), 3. 0-4. 9C9H, 
m), 5. 2-5. 5(2H, m), 7. 1-7. 35C10H, m). 
FAB-MS ;m/z: 639 (MH+). 

(E) 6-TS?K-1.4- tfX(N-tert-y h4=-'>*^jK— ;U^^7i~;PT-5— 7U) ^ 
if t Kn-lH-l,4-5>T-tf tf> 

(D) T#£ft;fcl, 4-t'x(N-tert-y h + -> # 7l/tf'.r. * 7 i^;L-T^— /l/)- 
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6- Fn + y^tt K o-lH-1, A-i>T ■if tf > (lOOrag „ 0. 156mmol ) . 

h'JxW; > (0.13ml. 0. 932mraol ) * V > (9ml ) iCjjUx.. yJc^T 

^ >X;U^-/1/ (0.072ml „ 0.93mmol) *STU ^T'5 Bf^»L^ 0 

^jS^Bfe^f-^^IMRU t&ft£tSbJc3fc:*- h u * atK^n 10% ?^yW.7km 

LTl, 4-t"x(N-tert-^ h * -> * 1 7 x -;WT 5 j=.;io-6-( y * >x;l/ 
*.=Wl/ Kn-1H-1, 4-^T-tr't: >^#fc G 

#£ftrtrl, 4-t:'X(N-tert-y h # ;l/ jJC— )V^=ey x.—frT^— ;l/)-6-( y ^ 
>x;U*j=.;M-*->0 Kn-lH-l,4-v>7-br fcf^KTSMfc*- H U # A (lOlmg 

. 1.55mmol) „ DMF (5ml ) „ 7K (0.5ml ) 120 T)T5. 5 Bf^MiW 

U iiffrii^ U>7 h^77^ - (^ ont^A-^ ^ y -;K 100:1 . 
v/v ) KTfiflStU mmit&i®} (80mg, 77% ) £#/c 0 

^-NMRCCDClg) d : 1. 35-1. 5(18H, m), 1. 7-2. K4H, m), 2. 5-2. 85(4H, m), 3. 0-4. 7(9H, 
m), 5. 15-5. 4(2H, m), 7. 11-7. 35G0H, m). 

(F) 1, 4-fcfx(N-tert-:/ h 5- -> 77 * 7 x ^;l^T 5 — ;l/)-6-(N-tert-7' h 

^^77^^' — ;l/^'U iz/l/T i 7 ) 's + lf-t Ka-lH-l,4-^7-if tf > 

(E) ~C'&h>tltzQ-T v 5 K-1,4- tf X(N-tert-7* h 4 s - -> # ^ # — JV**? x— /I/T 

^-tf-t Kn-lH-l,4-^THf tf > (80mg. 0. 12mmol) „ 5X'*5 
(37mg) „ J?J-J\s (9ml ) £S£U TkStfgrffl^T (1 > ^T'18M 

4ri/77 7b^— ;U^*-7 x^-^T^— 71/) ^^^t K a -1H-1, 4- T -tf tf > £#fc 0 
^^tltzQ-T i y-1,4- tf X(N-tert-7* b + v 77 7l/*'.r. Jl^^y x — ;l/T5 — 7i/) 
Kn-lH-1, 4-v^T-tf tf>d:N-^> i/ftjltf— U v > (31mg 

) fcJ^ffcy f- U > (10ml) ■% HOBt (24mg) „ Mh'Jif^T; > (0.040ml ) 
/^TtKHTRSCD- HC1 (34mg) %%Ux_tz 0 WBXimW&W £ 
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m&L, m^mwa- \> u ^t«i/;„ ^^mee^lt 

-;K 100:3 s v/v ) KTf&JHU mmit&M (83mg. 87% ) £#fc 0 
^H-NMR(CDClg) (5 : 1. 4-1. 5(27H, m), 1. 8-2. 4(4H, m), 2. 6-2. 85(4H, m), 3. 0-4. 701H, 
m), 5. 1-5. 6(2H, m), 7. 1-7. 8C10H, m). 

(G) l,4-t:X( *^7x^77-W-H /'Jy;H;7) ^ + tt Kd-1H- 
1,4- v>T-ift°> 

(F) Tl#^>n/cl, 4-t"X(N-tert-7* h + i-;|.7 7-^) 

-6-(N-tert-7* h 4- i/ 1> ;U*K— U v^T ~ 7) ^^r^h K o -1H-1, 4- v 5 T -t? t° 
> (83mg, 0. 104mmol ) , 4 Mi^SS^**-* (5ml ) U ^^7?2 

(54mg. 86% ) ^i^ibtf#/:„ 
^-NMRCDgO) 5 : 1. 75-2. 2(4H, m), 2. 45-2. 75C4H, ra), 2. 75-3. 9C11H, m), 4. 15-4. 35(2H, 
m), 7. 0-7. 25C10H, m). 
FAB-MS ;m/z: 495 (MH + ). 

ftm^Jf (C 27 H 38 N 6 0 3 -3HC1 -2. 75H 2 0£LT) : 
: C, 49. 62 ;H, 7. 17 ;N, 2. 86. 
HffilJli : C, 49. 55 ;H, 7. 11 ;N, 2. 60. 

immmiSI l-CCS)-2- T I J-A- 7 fr)-2-(3- t I J -fa t 0 ;U)-5- 

(2- t 7f ;M 3, 5- h 'J 7f •> ^ 0^7°^ >-2, 4- 

(A) N-O jVjr^i-i/ii — ^^^7 x— > ^ f ;l/xxf ^ 

(10ml) ^-10~-20°C{C^*PL 9 J - )V-7^m) > mti-*- 
)V (2.43ml, 33. 5mmol) £5 ^iTflTUfc, Pli&T10#filHJIj$&> H-O^jUyfr 
+ y^M:-Mt7i-^7 7-> (3. OOg > 9. 57mmol) £^Mo*o#[l>U IrIM 
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® (3. 26g . &f#fco 

^H-NMR(CDClg) 5 :L 90-2. 08(1H, m), 2. 08-2. 25(1H, m), 2. 58-2. 75(2H, m), 3. 7K3H, 
s), 4. 37-4. 48C1H. m), 5. 12C2H, s), 5. 34C1H, brd, J=7. 8Hz), 7. 10-7. 45C10H, m). 

(B) N-^y^^t + y*;!/^-;^^? x-^r^xt-;!/ 

(2.09g > 6.38mmol) & b jUjl. y (30ml) i:g«|L^ ^ft^MHtem^ 
T-T x-T-t? h >^{rT-50°Cic^*p l. OMtKII^v 5 ^ v/fyl'T^ = A 
+ (12.8ml, 12. 8mmol) *10#II8frttTj[£T Ltz 0 WfflMW 

Ufc^ 1 «£&l*7R*Jl££flD*U S^Trl^U 7K«£»i 

7 7^- (^nn*K) KTfiKtU «LMPtfc#li Ltlfi^ (1. 12g . 59. 
0% ) £#/c 0 

^H-NMR(CDClg) 5 : 1. 85-2. 05C1H, m), 2. 15-2. 35(1H, m), 2. 55-2. 80(2H, m), 4. 25-4. 
39C1H, m), 5. 13C2H, s), 5. 28-5. 42C1H, m), 7. 08-7. 45Q0H, m), 9. 55(1H, s). 

(C) N-tert- y b — ;l/-N'-(2- ± 1 *f- to / f-Jl/) xf i/>-^7; > 
N-tert- 7*F + y*^'x;l/xf p>-^7;> (0. 50g > 3. 12mmol) 

)V (20ml) IC$§8?U 7K^T2-^-7f-;bT;l/T : 't K (584. 9mg „ 3. 74mmol) ^fltlx.. 
BfcS* (0.89ml. 15. Bmmol) *1TU: 0 <> T 7 7K*t4"fcl2 9 h U -7 A 

(235. 3mg „ 3. 74mmol) ^A^M^., MUT-30frfflmW&, gifiT3 B#P B 1flt# 
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^dd*;^-^/-;k 30:1. v/v ) icTfifSgU iffeitt^t Lxmmik 
&m (899. 9mg . 96. 0% ) &&tz 0 

^H-NMR(CDClg) d :1.44(9H,s), 1. 58-1. 72(2H, m), 2. 72-2. 8K1H, m), 3. 18-3. 28C2H, 
m), 3. 95C2H, s), 4. 96C1H, brs), 7. 40-7. 52(3H, m), 7. 78-7. 86(4H, m). 



(D) N-((S)-2-N* '- <^i?W + ->*;^-/l'7;;-4- 7 x-^7'>*)-N'-(2 

(C) Ti#t>n/cN-tert- yh + f*/l'^;H '-(.2-j- 7 to * * Jl) xfu> 
•^7; > (0. 56g s 1.86mmol) £J^fb> P > (20ml) ir*§J5¥U *k#TMJ7;U 
tfnBfeg* (10ml) ^ITU KfiT30^ia*#Ufco «i«'J©ra^Mffi^* 
h;l/x>S^^;-;l/«t»)*iU N-(2- ±7^-)V/i-)l) 

#£*i/cN-(2- 7-7f;Mf^) x^-l/>^"7=> h'J7;^nftiiM(B) 
t# b n/:N-< > ^/l-t + ■> * ^^'xyl/t^ 7 x x;l/7 5 x f - ^ (665. 2mg . 
2. 24mmol) * * 9 J - to (40ml) K&flfU 2R#T\ •> T 7 TK^bia 9 h U ^ 
A (140. 6mg „ 2. 24mmol) ^^io'ojDx.. |i^T2 B#FMJ«, ifiT-ftft^ 

?g*L/c 0 ^@*fe*-> U *y;l/*7A^ 07^77^ - n n*/l/A~? a 
D*;^-^^7-;k 20:1-10:1, v/v ) KTfiMSU iffrMiiU^I 

(0. 38g „ 42.3% ) £t#/c 0 
^H-NMR(CDClg) (5 : 1. 58-1. 80(2H, m), 2. 40-3. OOCIOH, m), 3. 55-3. 85C1H, m), 3. 88(2H, 
s), 4. 95-5. 20(2H, m), 5. 36C1H. brd, J=7. 3Hz), 7. 00-7. 52C13H, m), 7. 65-7. 85(4H, m). 

EI-MS;m/z:481(M+),482(MH + ). 
FAB-MS ;m/z: 482 (M++2). 

(E) l-((S)-2-(N-^>^**«>:fr^sK-;UT ^ 7 )-4- 7 x - ;P7* f- ;U)-5-(2- 
l-yf-fr* f-;U)-l, 3, 5- h U Tlf 2/ * n"\^ >-2,4- 
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(C) tltc N-tert- f h 4-v^^^-7l/-N'-(2- t?^;^^^) ^^U> 

■?7; > (25. 9mg. 0. 054mmol ) £+vl^> (lml ) lemf&L, ^if^7f>n 
*- h (8.7mg N 0. 054mraol ) £j&U;i. 5 B#fMf&^fE Lfco }%im, mm^mf£ 

30:K v/v ) KTfilSSJU mM^mmtLXmmit^ (10. 5mg, 35. 
5% ) £#/Co 

^-NMRCCDClg) 5 :1. 58-1. 82(2H, m), 2. 55-2. 66(1H, m), 2. 66-2. 77(1H, m), 2. 96C1H, 
dd, J=14. 2, 4. 4Hz), 3. 06-3. 27(3H, m), 3. 27-3. 40(1H, m), 3. 68-3. 90(2H, m), 4. 57(1H, 
d, J=15. 1Hz), 4. 76(1H, d, J=15. 1Hz), 5. 00-5. 15C3H, m), 6. 92C1H, s), 7. 05-7. 45C11H, 
m), 7. 45-7. 55C2H, m), 7. 67(1H, s), 7. 78-7. 87(3H, m). 
EI-MS;m/z:550(M + ). 
FAB-MS;m/z:551(MH + ). 

(F) 3-(N- ^ y jut I J H-^o^V - JU 

3-7= / -I- -fu^J-jU (3. 00g > 39. 9mmol) *^dd*W (100ml ) Kjg 
MTMJxf;l/7;> (6.13ml. 43. 9mmol) ^iTLt c d d Kjfrffc'* > 
S>;M- + '>*7 ;U (6.37ml. 39. 9mmol) &'J?&'3'DlQfrfflfrllXMT U I^U 

"CI. 5 H#Rgj»£N&. ^fi-C30^ffl»J^Lfco EJ£tt£l £5©E»7R«»U ISfDKi 

xm&'&. «etis»lt^ a^iitii^i (8.07g . 96.6% ) 

ftk£ : 39. 0-42. 0°C. 

^-NMRCCDClg) S : 1. 63-1. 75(2H, m), 2. 57C1H, brs), 3. 28-3. 40(2H, m), 3. 60-3. 72(2H, 
m), 5. 04C1H, brs), 5. 1K2H, s), 7. 27-7. 42(5H, m). 

(G) N-O Jl^ — JU-3- 3-K-l- ^oh°;H; > 

(F) T# £ttrt:3-(N- ^>i?^t+y*;^'-^7; 7)-l^n^V-;P (3. 
94g . 18.8mmol) £^>-t?> (120ml ) K*gfl?U -< l^V-fr (3. 20g . 47. 
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lmmol) S^'HJ7x-;b*X7^> (12. 35g^ 47. lmmol) Ztitix., iiia^i 
(9. 56g . 37. 76mmol ) £iHJ;fr. i^«#Lfc 0 ^M^TO^^Mcr 

v U # 7A^n?F^77^ - (7 p p ^^A) i:tiIU 

WiiUiM^ (4. 58g s 76.2% ) 

^-NMRCCDClg) 5 : 1. 92-2. 07(2H, m), 3- 19(2H, t, J=6. 8Hz), 3. 23-3. 32C2H, m), 4. 90 
OH, brs), 5. 09C2H, s), 7. 29-7. 4K5H, m). 



(H) l-((S)-2-(N-^<> ?J)l*ic ist>Jl/tf-)lT I ;)-4-7x-^7"f^)-3-(3-(i 
i?)i7$-*^J7 Jistf-JIT i J ) -7°p t°;lO-5-(2- -j-?*))/* 3, 5- h 

U T If v 9 p ^ 7° ^ > -2, 4- i> 3f > 

(E) Ti#t>ti/cl-((S)-2-(N-0 + v-^^^-^T ^ 7 )-4-7 x -;^f 
;l^)-5-(2- 1 7f ;M f 3, 5- h 'J 7f y ^ d^\7°^ >-2, 4- it* > (61. 9mg. 
0. 1 lmmol) £DMF (3ml ) KigtfPPU 2k#T\ 60% terl47j<iHt^ h 'J A (4. 9mg 
% 0. 12mmol) ZlJUx., mffi.X*5 frmMW'ik, Mi&-e20frmMW t/co 
O'tJc^U (G) Tl#t>n/cN-0^^^-^v*;b^-^-3- 3 - K-l- 7°nh>7 
i > (39. 5mg. 0. 12mmol) ©DMF (1ml ) g«*ITl, E^Tl BfUgj&ft^ ^ 

^T^pp^^A^ai. i *i^m7K^^> m^7K^y- h y f^?^^^ 

v- y ^^rVb^ll^ p-v h 7=7 ~7 4 - ( 7 P J ^ y -7K 

30:K v/v ) JCTfif®5U if fe^ttftt ItSM^tl (65. 2mg. 78.2% ) 

/v. o 

^H-NMR(CDClg) 5 : 1. 18-1. 30(2H, m), 1. 65-1. 90(4H, m), 2. 55-2. 75(2H, m), 2. 95-3. 
50(5H, m), 3. 65-3. 80C3H, m), 3. 80-3. 95(1H, m), 4. 57C1H, d, J=14. 7Hz). 4. 73(1H, d, J 
-14. 7Hz), 5. 00-5. 27 (4H, m), 5. 27-5. 34(2H, m), 7. 05-7. 55(17H, m), 7. 67(1H, s), 7. 77 
-7. 90(4H, m). 
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(I) l-((S)-2- 7;;-4- 1> x-^yf^)-3-(3- T = J -fv t°;U)-5-(2- t7f 
f-;l/)-l, 3, 5- h U Tif v ? n-^^^ >-2, 4- v** > 
(H) -e?#^n/cl-((S)-2-(N-<>^;l,^-^->^;ly^^;UT = J )-4- 7 x -;l/7> 
;l/)-3-(3-(N-^>^;l/t + ->*^t-;l/7 i 7 ) 7°n t°;U)-5-(2- t7f;Mf;l/) 
-1, 3, 5- h U Tlf i/9 d^7°^ >-2, 4- (65. 2mg> 0. 088mmol ) % t 9 J - 

Jl> (3ml ) IcmML, 10% (15. Omg) mzm.Wt- J* * 

j-)\y (imi ) ^an*.. imnm&y (i &ee) > sst- m#l/c 0 

Vaizffim- / ? J -to (3ml ) ^iJDx.. |?tf^>^>&tf^f-;Ui-^;UiCT# 

7t^7 7 XiltiM^ (34.2m g. 71.2% ) ^M^i Ltl#/: 0 
^-NMRCCDClg-CDgOD, 1 : 1, v/v) (5 : 1. 22-1. 40(2H, m), 1. 88-2. 30(4H, m), 2. 68-3. 10 
(5H, m), 3. 25-3. 88(8H, m), 6. 97-7. 10C1H, m), 7. 10-7. 40(8H, m), 7. 42-7. 57C1H, m), 7. 
77-7. 90(2H, m). 
EI-MS;m/z:473(M + ). 
FAB-MS ;m/z: 474 (MH + ). 
HR-FAB-MS(C 28 H 35 N 5 0 2 t LT);m/z: 
ffHTffi : 474. 2869. 

mmm ail 2878. 
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50mg/kg£f*M10g l./cDl». lml <h /«£ 5 «fc -5 {r^#ffi^7jce 
Wbtg4bfcc m^O^iiJ^«»0. lml /30#£Lfc o S^l® 

<k-D temt^tbmmztltlfr^tzo Lrc^T, ^^©LD^jjlteSOmg/kg 

^lJ»Jffiftt^SiB<t LTPAM1001 tfc£{£fflL/c 0 Sliatm/^7nH 

£'0m\feLtz o mmt, ;a7-t>h>7*nx (MHB , Difco ) £ffl<^ 

filil xl0 6 CFU/mli: U/c 0 ^©^^^SDfr «$IJ5£ U 18B# fU£#B# fif® 
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